
D-A128 879 METHODOLOGY AND FORECASTS OF RECREATION USE AND SMALL YRA
CRAFT LOCKAGES ON T..(U) MIDWEST RESEARCH INST KANSAS
CITY MO R M MISCHON 26 JUL 78 DACNfl7-77-C-6075

UNCLASSIFIED F/G 03/3 N

*ioomommommmiii
smhhhhhhhhhhh
EhhhhhhhhhhhhE
mhhhhhhhhhhhhE



.4

Nil "3 2

liii 1.0.0

-WAq

-°-o

MICROCOPY RESOLUTION 
TEST CHART

'I NATIONAL BUREAU Of STANDARDS-1963-A

6

"III

*11



yx



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.

-----



SECURITY CLASSIFICATION OF THIIS PAGE (07ven Date Entered)

REPOT DCUMNTATON AGEREAD INSTRUCTIONS
REPOT DCUMNTATON AGEBEFORE COMPLETING FORM

t. REPORT NUMBER 12_ CESO0 3. RECIPIENT'S CATALOG NUMBER

[4. TITLE (mid Subtitle,) FOEATSO.ECETO TYPE OF REPORT & PERIOD COVERED

MSISPIRIVER. volume j.; Appendix. 6. PERFORMING ORG. REPORT NUMBER -.

7. AUTHOR(a) S. CONTRACT OR GRANT NUMBER(*)

*Raymond M. Mischon DACW37-77-C-0075

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT,'TASK0

Midwst eseach nstiuteAREA A WORK UNIT NUMBERS

425 Volker Blvd.
* Kansas City, MO 64110______________

11 CONITROLLING OFFICE NAME ANC ADDRESS 12. REPORT DATE

U.S. Army Engineer District, St. Paul

Corps of Engineers 13. 'NUMBER OPAGES

1135 USPO & Custom House St. Paul, MN 55101 _______________

747MONITORING AGENCY NAME a ADDRESSQif different In=m Controlling Office) IS. SECURITY CLASS. (of this report)

ISO. DECL ASSI FICATION/ DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Slock 20, If different from Report)

IS. SUPPLEMENTARY NOTES

*Issued in two volumes.

IS. KE w'WORDS (Continue onl roverae, side if necesayan~ d identify by block nuunber)

LOCKS (WATERWAYS)

BOATS (RECREATIONAL)
MISSISSIPPI RIVER

24. ABST'RACT (Carfue an reverse etde It neessary sod Idenify by block num ber)

This report contains the findings, conclusions and recommendations for the-
U~pper Mississippi Recreation Use and Small Craft Lockage Study. The study

area extended from Minneapolis/St. Paul, Minnesota to just north of the

confluence of the Missouri River with the Mississippi, north of St. Louis,
:io.

The overall objective of the recreation lockage study was to document __

present usage and develop a model for recreational use forecasting.

DO 11 JA 7173 ETIMFI o655OOEE UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (Wh~en Dara Entered)

0 SJ



METHODOLOGY AND FORECASTS OF RECREATION USE AND SMALL CRAFT
LOCKAGES ON THE UPPER MISSISSIPPI RIVER

VOLUME II

FINAL REPORT
July 26, 1978

Contract No. DACW 37-77-C-0075 7

MRI Project No. 4387-D ~.*

Accession For

-iTIS-0-A&I
DTIC TAB 1
Unannounced 1
Justification

Distribution/ -. *
Availability Codes

Avail and/or
Dist cial

For 0

U.S. Army, Corps of Engineers
St. Paul District

1135 U.S. Post Office and Custom House
*St. Paul, Minnesota 55101I ITRIBUTIONSTTM TA

Approved for public releose%
Distribution Unlimited

U ~ - wV? w -



PREFACE

This report contains the findings, conclusions and recom-
mendations for the Upper Mississippi Recreation Use and Small

Craft Lockage study. Throughout the study, MRI worked closely with
the St. Paul District. Some of the important study benchmarks in-
cluded: the initial presentation in St. Paul recommending the rec- 0
reation lockage survey, the subsequent survey which was conducted

during the months of July and August, the public participation
workshops held at three key cities along the Mississippi River,
and finally a presentation of MRI's findings, conclusions and recom-
mendations. . ,.

Volume II of this report contains the appendices which
document the multiple regression analysis and gravity model utilized

to forecast potential marina markets for the Mississippi River.
Appendix E contains the documentation for the forecasting model
itself. It is anticipated this model will continue to undergo revi-
sion as data coefficients and other important variables affecting

lockage are studied.

The project director for this study was Mr. Raymond M.

Mischon. The survey instrument was designed and supervised by .4
Mrs. Greta O'Keefe and Ms. Cheryl Fellhauer. Because of the statis-
tical techniques and computer analyses utilized in this study,
several individuals were involved at various stages. Mr. Leroy
Adams, Senior Computer Specialist, and Mr. Mike Sharp, Senior

*Statistician, performed the regression analysis and assisted in
developing the forecasting model. Mr. Jim Miller, Consultant in

Computer Science, supervised preparation of the survey data and
provided all analyses of the data. Mr. Barry Sanders, also Consul-
tant in Computer Science, provided assistance in the gravity anal-
ysis. The on-site recreation lockage survey was accomplished by
four college students from the Kansas City area. These were 0
Messrs. John Bingham, Paul James, Ray Mischon, Jr., and Graham

Wheeler.

Special thanks go to Mr. Jim Holleran, Outdoor Recreation
Planner, and Mr. Don Wadleigh, Water Resources Planner, both with

the St. Paul District; also to Mr. Dave Arndorfer of Roy F. Weston,

Inc., who supplied data from the Lake Superior Boating Survey.
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Many other Corps staff from the St. Louis, Rock Island, and St.
Paul districts assisted in collecting and providing interpretation
of data. It has been a pleasure being a part of this benchmark -
study, and we are certain that the results will have long-lasting
benefits in planning facilities and services for recreation craft

on the Mississippi River.

MIDWEST RESEARCH INSTITUTE

Raymond M. Mischon, Manager
Leisure/Recreation Programs

Approved:b

A. E. Vandegrift, Dire or
Economics and Management

Science Division
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APPENDIX A

SURVEY INSTRUMENT
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MIDWEST RESEARCH INSTITUTE
425 Volker Boulevard

Kansas City. Missouri 64110

Questionnaire No.
1 4

Inteirviewer: Date: . Le:- -

Day of Week: (1) Monday
(2) Tuesday
(3) Wednesday
(4) Thursday

(5) Friday 13

Lock No: Direction: (1) Up_. (2)Down__--
14 16

Type of Craft:

(01) Runabout___ (05) SlouaeIPontoon boat_
(02) Cruiser, motorized__ (06) Fishing boat___
(03) Cruiser, large__ (07) Other (pleaset specify)--

(40 ft or over) ______________17

(04) Cruiser, salig

Number of persons: -

19
What is your place of residence?_______________

(City, State, Zipcode)

Where did you put your boat in thes river?_______ River Mile:__-
____ ___ ____ ___24

Road Miles: _

27
Is your boat moored there? (1) Yes_ (2) No__

30

tf not, did you transport your boat
by trailer to the launch ramp? (1) Yes_ (2) No. - I

31
What is the destination of this boat trip?_______ River Mile: -_ -*-

O"ti nIre trio how may locks will you lock
through?_____________________ 35

A-2



Is this a (1) one-y trip?_ (2) round trip?
37

U. this a (1) one-ay trip?..(2) two-day trip?
(3) three day@ or se?..., 38

Are you traveling in a group of boats? (1) Te_ (2) No_ .'

If yes, how maay boats are in your group?.... - - 0
40

Other than boating, which of the following recreational
activities vill you participate in oan this trip:

Fishing-
42

Sviming -

Waterskiing "___-

44
Coming., r

.. Picni..-c,,king __"_-__ .45

On the dredge spoil islands
46

Other areas
47

Other (Please specify):

48

'9

50

'-", 51

* * Frrw May 1 through Labor Day, how ma trips of this Si

type will you take?

(1) 1-5 _(2) 6-290 (3) 21 and over _
52

Do you have any caomets concerning Locke or lock
usage?______________________

53 .

~55

;'-''* 57 - ".

.... 59--
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APPENDIX B

SIGNIFICANT CHI-SQUARE RELATIONSHIPS

(Recreation Lockage Survey)
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CORRELATION BETWEEN PLEASURE BOATS THROUGH
THE LOCKS AND VARIOUS FACTORS

Multiple regression analyses were utilized to test the
relationship between selected variables and the number of pleasure
boats passing through the 28 locks on the Upper Mississippi River
(1976). The variables (xl through x1l) are shown in Table C-1. -
These variables are explained in the body of the report. The SPSS
program outputs from the regression analysis follows Table C-1.
It may be noted that two separate flow factors were utilized. Flow
I is in terms of lock flow averages; Flow II is in terms of regional

flow averages. The model containing the regional flow averages
accounted for slightly more variance than the model utilizing lock

flow averages.

The variables are listed as follows:

Y =Pleasure boats through the locks -0

x1 = Commercial marina slips (above and below the lock)

= Flow factors

I. Lock flow averages

II. Regional flow averages

x3 = Commercial lockages

x4 = Miles to next lock (above and below the lock)

x5 = Recreation quality of pools (above and below the lock)

x 6 = Commercial marina slips (upstream)

X 7 = Commercial marina slips (downstream) 0

X8 = Miles to next lock (upstream)

x = Miles to next lock (downstream)

Sxl0 = Recreation quality of pool (upstream)

xll= Recreation quality of pool (downstream). .
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CORRELATION BETWEEN PLEASURE BOATS THROUGH

THE LOCKS AND VARIOUS FACTORS .

1. Flow I Lock Flow Averages

2. Flow II - Regional Flow Averages
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CORRELATION BETWEEN PLEASURE BOATS THROUGH
THE LOCKS AND RECREATION LOCKAGES
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CORRELATION BETWEEN PLEASURE BOATS THROUGH

THE LOCKS AND RECREATION LOCKAGES

Regression analysis was utilized to test the relationship

between the number of pleasure boats passing through the 28 locks

and the actual number of recreation lockages. It was hypothesized

that a strong correlation existed between the two variables. The

regression equation had a simple R of 0.97 and explained 95 per-

cent of the variances. The data for the two variables in the re-

gression analysis came from Corps of Engineers records for all

28 locks and covered the years 1971 through 1977 (196 data points).

This model was interfaced with the Recreation Lockage Forecasting .- -

Model in order to convert the number of pleasure boats through

each lock into the number of recreation lockages.
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GRAVITY MODEL DOCUMENTATION

The purpose of this appendix is to give sufficient computer docu-

mentation so that programmers and the technical staff in the St. Paul Dis-

trict may utilize the program and update the lockage forecasts in subsequent

years. |S
1. Overall Description of the Model: The gravity model was cali-

brated around the present supply of commercial marina slips in the 28 pools

comprising the Upper Mississippi River. The inputs include population

forecasts, growth in boat registration, distance from market areas to

pools, market penetration rates, and moorage capacity of the 28 pools.

The outputs from the model are essentially the potential markets for

slippage on the Upper Mississippi River.

Gravity models in general are based on the concept that a spe-
cific and measurable relationship exists between the number of visitors

arriving at a given destination from specific markets and a series of in-

dependent variables. The most important variables usually are: (1) the
magnitude (size) of the population in the market area, and (2) the distance
between the destination and market. The model typically yields high cor-
relation between distance to populated centers Fnd the number of visits.

Correlation with other variables such as income_ of the population, urbaniza-

tion, highway quality, and competition from other recreation areas may or
may not improve the overall results of the model.

The general formula for the gravity model used in the Upper
Mississippi analysis is: ..

A
Pi b

T i j .. ..

A A2  A n+ +... + n...
b b b

di I  di 2 din

E S

Where Tij is the potential slip market from county i to pool j

Pi is the total slip market produced by county i

D-2
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Aj is the total slip market attracted by pool j

dij is the spatial separation of county i and pooi j

b is an empirically determined exponent which expresses the
average areawide effect of spatial separation between zones
on the amount of slip interchange. (This factor was developed
from the origin/destination data developed in the 1977 rec-

reation lockage survey.)

n is the number of Mississippi pools (28)

It may be noted in this equation that four factors are of major
importance: trip productions, trip attractions, spatial distance separa-
tion, and the number of areas. Of course, the latter two are simply the
distance between each county and the 28 Upper Mississippi pools, thus form-
ing a matrix of 162 primary market counties by 28 peols. The trip produc- - -

tions (the market generated by each county) were compose- of the following

specific variables:

" Population forecasts for 162 counties (1980, 1985, 1990, 1995,
2000).

* Boat registration per 1,000 population in 162 counties for
1976.

* Growth in boat registration for five states in 1980, 1985,
1990, 1995, and 2000.

0 Market penetration rates for 162 counties, six distance zones,
and 5 years (1980, 1985, 1990, 1995, and 2000).

2. Program Flow: The model basically has two component sections.
The first section is a subroutine that generates the demand for trip produc-
tions; the second portion is the gravity model allocation itself. - .

a. Demand: Figure D-1 shows the overall flow of the model.
First, the population input for 162 counties and 5 years (1980, 1985, 1990,
1995, and 2000) is multiplied by the boat registration per 1,000 population
(1976). This essentially, in terms of the present registration figures, I

, calculates the number of total boats that will be registered for the 5
. forecast years. Of course, this assumes that the 1976 per capita rate would

be constant. To provide for future growth, these calculated estimates of
boat registration are multiplied by state growth factors to develop the ad-
Justed boat registration for future years. This adjusted figure is an in- 1- --
terim model output and provides boat registration for the 162 counties and -

5 forecast years.
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Next, this interim output is multiplied by a combination of
"" the two distance matrices (both mileage and zones) and the market penetra-

tion rates to develop the gross slip market for the 162 counties and 5 years. S
This interim output is then input into the gravity model and allocated using
the equation previously described. To provide the user the advantage of
examining these numbers both at the county and the resource area level,

K> two interim tables are generated by the model. One is the potential slip
* market by 162 counties and 5 years, and the second is the potential slip

market for the 28 pools and 5 forecast years. The potential slip market
• input is the basis for the trip productions that are allocated to the at-
* tractions (28 reservoirs) using the gravity equation.

b. Allocation: The particular formation of the gravity
model has been referred to by traffic planners as the "F-factor" form. The

* F-factor form of the gravity model is calibrated around trip productions to
" reproduce a trip distribution pattern similar to that provided by the interim

potential slip market input. It is achieved in the following manner. As-
sumed values were used for the first set of F-factors, these values followed
a somewhat smooth curve (assumied values were developed from the lockage sur-

*vey data). As the gravity model was being calibrated, new F-factors were
* calculated for each model iteration by:

new F old of trips in (d)

% of trips in (d)old

where F(d)old is the F-factor of the previous iteration for the distance

in question.

The relative size of the F-factors is of critical importance
to the gravity model distribution. The distribution of F-factors is af-
fected by several factors:

* The demand for a given length trip as indicated by the 0
trip length frequency distribution curve.

0 The potential for having a given trip length.

* The interaction caused by competition with attractions S
at other lengths of trips.

It is difficult to use an areawide term to describe what will
happen for individual counties in any model. The influence of one large
trip interchange at a particular distance will affect all other trip inter-
changes at the same distance. The interaction caused by large trip inter-
changes will affect those of other distances also.
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The calibration criteria center around two factors. One is
the ratio of actual trip length to computed trip length by the model, and
the second is the standard deviation of the ratios of percent of trips
distributed to each distance band compared to the desired distribution.
The model will continue to reiterate as presently programmed until the trip
length ratio reaches a level of 1.7 and the standard deviation is reduced
to 1.00../ At that time, the model prints a matrix that displays a number

of potential slips being sought at each pool for all 162 counties.

This process is repeated and reiterated until the criteria

have been reached for all 5 forecast years. At the conclusion of the
program, a final table is printed that shows the potential slip market
demand for each of the 28 Mississippi pools for the 5 forecast years.

Some of the basic inputs and outputs are described below: 1 0

3. Data Input Cards

a. Population Forecasts
I 0

Column Contents

1-12 County name
13-15 County number
19-20 State number ..

21-30 1980 population
31-40 1985 population
41-50 1990 population
51-60 1995 population
61-70 2000 population

b. Present Boat Registration Per 1,000 Population (1976)

Column Contents

1-3 County number •

4-5 State name

7-10 Boat registration/l,000 population

1/ These constraints were empirically developed for the particular data

used in the Upper Mississippi River model. Normally the gravity model
converges if the ratios are within 0.05 standard deviation. Because

of the problem of using an areawide F-factor term to describe trip *
distribution patterns over a 400-mile stretch of river, however, quick . .
convergence with this lower limit could not be achieved.
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c. Boat Registration Growth Factors

Column Contents 0

1-2 State number

7-10 1980 growth factor

17-20 1985 growth factor

27-30 1990 growth factor

37-40 1995 growth factor

47-50 2000 growth factor

61-80 State name

d. Distance Matrix (Mileage)

Column Contents

1-3 County number

5-6 State number

11-15 Distance from county to Lock 51

16-20, etc. Continuing in Fields of 5.0

through Column 80 and from

Column 11 through 80 or Card 2

for all other locks

e. Distance Matrix (Zones)

Column Contents

1-3 County number

5-6 Column number

10-37 Zone each lock falls in, in

terms of distance from county/ ..-

0 0

1/ Zone Number Mileage

1 0-25

2 26-50

3 51-75

4 76-99

5 100-150

6 150+

D-- 7

-w .. m ww * S



f. Market Penetration Rates

Column Contents

1-4 Year

6-10 Distance Band 1 (Percent of Market)

16-20 Distance Band 2 (Percent o Market)
26-30 Distance Band 3 (Percent of Market)

36-40 Distance Band 4 (Percent of Market)

46-50 Distance Band 5 (Percent of Market)

56-60 Distance Band 6 (Percent of Market)

g. Moorage Capacity of Pools

Column Contents

1-2 Pool number

7-10 Quality (distribution of commercial

slips, 1977--percent)

70 Must be "3"

h. Friction Factors

Column Contents

1-2 Distance (rounded to 10 miles)

in sequence from I to 75

3-6 Friction factors

70 Must be "5"

i. Trip Length Frequency Factors

Column Contents

1-2 Distance (rounded to 10 miles) S

in sequence from 1-75

3-6 Percentage (same as friction factors)

70 Must be "6"
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4. Gravity Model Outputs: A number of interim outputs provided

"'- by the program give the user a cross-check on both data inputs and subse-

quent final output. These are described below:

a. Total Boat Registration: The resulting estimates of

* multiplying the 1976 per capita boat registration times population fore-

casts provide this interim output.

b. Adjusted Boat Registration: Applying the boat registra-

tion growth factors to the total boat registration provides this matrix.

It is a matrix of 162 counties by the 5 forecast years.

c. Potential Slip Market: This interim output is provided

in two forms. One is a matrix of 162 counties by 5 forecast years, and the

second is a matrix of 28 pools by 5 forecast years. It is the resulting
interim output from multiplying penetration rates times the adjusted boat

registration. The first table is the basic trip productions input that

is allocated in the gravity model.

d. Comparison Tables: Two basic comparison tables are
provided as the model begins to reiterate the allocation process. The

first table is a matrix of 28 reservoirs by the trips desired (slips) and
the computed trips (slips) based on present moorage capacity. The computed
trips are the model allocations. A third column provides a ratio between
the two, and the fourth column provides a difference between computed and

desired trips. At the end of three reiterations, a second table is output.
For each distance zone, the final F-factor for the reiteration of the three
tables is produced. A second column provides the trip length frequency

factors; the third column produces the model trip length frequency results;
the fourth column shows the ratio of the F-factors to the trip length fre-

quency factors.

At the conclusion of this second table, the average trip %
length, the computed trip length, the ratio, between the two and the mean
and standard deviation are produced. If the convergence criteria are not
reached, the model goes through another set of reiterations. This process

continues until the criteria are reached. At that time, yet another out-
put is produced. It shows the number of trip productions, potential slip
market generated for each separate pool by each county. The results of

the final model allocation of potential slip market for each pool is then

stored for the final output. The above process is repeated for each of the
5 forecast years and the final table outputs potential slip market for
each of the 28 pools for the 5 forecast years. A few of the output
tables for the runs on the Upper Mississippi River are shown in the next

section. S
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5. Data for Upper Mississippi Gravity Analysis: The following
pages contain the input data and interim and final outputs for the gravity

analysis on the Upper Mississippi River (28 pools). •

a. Input Data

9 Population forecasts

* Distance matrix (mileage)

* Moorage capacity of pools

i Friction factors

0 Trip length frequency factors

b. Interim Outputs

0 Boat registration 0

* Adjusted boat registration

0 Potential slip market (counties)

* Potential slip market (pools)

c. Final Output

* Potential slip market (28 pools and 5 years) , P

D o1
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171

t'-]"POPULATION hAll IN THfIIrAHfS OF PFkl;OPS .

. 2 HlOl1 1 h7,1-6 #..6 ? -16..5 16." A

, -3 H O O N i - 1 7 1h~ 7 .A '1 . 4 .7 1 )1 .n " _
4 HP.O0 N 1 1' o. 4.A 4<.H P,7-. .

6 CALHOUN' it S.4 %,+ 9.1 S.3 5,t1
7 CARIROLL 17 19.4 14 .7 PO.1 P0.9 ?.4. '
8 CASS 11 13.9 l11.1) 14.4 14 . 8 l 15.6 " ,

9 CHIS T IAN 17 It).r 3!7.nl 37.A 3R.3 39.9 •
10 Cl. INTON I7 30.? . 31.31 "41.6 311.1
11 DE KALP 17 6Y .1 7 %8 .6 93.6% 106.6.?"
12 FAYETTF. 17 2(),.s 21.rl 27.7 P3.3 P3.+..4
13 FULTON 17 42. c 4?.g 44.4 47.5 SI. 7

li! 14. GRIIEENE 17 16.P l16.n h l . ..... 6 0 . ... 10,4 -fl-

15 HANCOCK 11' 21.3 ?1.3 21.4.?. ?4.4+
16 HENDEkON 17 8.7 8.9 9,0 9.5 10,.4...
|7 HENRY 17 -57.0 S9.3 I " 1 0 -.... .3 8- . .. .7 - ""

18 JEFFERPSON 1"1 33.9 34.5 .3s.9 "37.1 39.4. - •
• -. 19 JER SEY 17 19.q ?n.2 ... 0? .8 ... .9 . . . 3.0. .:.
".20 JO DAVIES S 17 21.9 ? 2;1 3. ? 2.* io- 2J. 1 .- ,

22 LA SALLE it 107.9) liI.m 116.0 1?1.8 126.4.i

23 LEE l7 34..h 3n. A W f .* .. .. A- ....-- 4. )-
24 MC D)ONOUGH 17 40.3 49.,3 4#4.5 i?. 0 60.4- """
25 MACOUPIN 17 4,6.0 47.7 50.3 52.1 55.7 1: "."

?6 MADISON 17 ?,;.1 .3 ? n.3- .. . .- %.7 . . .2145;7 ... . 93.1l -
27 MARION 17 39.4 42.1 43.8 4r).? 45.6
R8 MARSHAL L 17 13.1 13.3 13.9 13.7 13.7
-- v -MASON 17 -. . . 1-7.0 -los.8 . . .. 17.7 . ... . 9O. . . . ll
30 MENAPD 1? 10.7 1t.0 11¢ 12.0 12.R
31 MERCER If 18.3 lq.1 lq.q 71.3 ?3.4.

13 MON~t6OMFRy 17 30.7 31.1 31.Q 32.4. 33.Q '
34 MORGOAN 11 34.4. 3r .6 17.6 314.0 41 .0
35 OGLE 17 4.3.4. 4.4. 47.7 50.7 54.? - ..-.
36 PEORIA if 2 .04.A ? 12.n .19q. 4 22 7• .2 73T.9. i-" , i7
37 PFRRY 11 19.6 19.5 10. ?0.4*?.qj:

38 PIKE 17 18.3 I- , 1AI .1 I . f. .. t- .0.
39 PUTNAM If /.n 6,.0 6.6 7.? 7.,
40 RANDOLPH 17 32.9 31. A 34.q 16.6 3(4.4." 

j '

42 ST CLAIR 17 ?$16. P 786 •6€ 30 1., 31().4. l?Fl.q
43 SANG;AMON 17 170.1 178,q. lq?.4, ?nl.9i ?17,? -'.l.
44 SCH(#YLFH it I. 'A.? 7 .? 7.4 8. t ' '"i '"

45 SCOTT it s.. 9. %.,.q 4. --6- . -
46 STAHK' 17 1.3 7 .1 7 . 7.3 7.4 -... .,..
47 STEPHENSON 17 4M.P 4T.9 4.4'.8 rl?.0 r~. ,.-s
48 WARRE.N 11 22.7 eI.4. ?3.A ? i.0o ?A.4 .- """
49 WASHINGTON if 15.1 1 ,. I 1%.h IL. 7 1,.n " -"

'
4

51 WINNFFAGO 17 ,43 10. n ]7 . ? l .q +L; I"
S? ALLAMAKFF 1, ,. ].7 1 1 ' Ir".m If7 P|7

54. BLACK HIAWK 19 1 3# .6 14 (1 14;.1 Ic. Ik .n "

55 B14FM H 19 ?6. 0 ?7.3 po."Ip . ,c. n. . .
56 t8IICHANANj 14 ? QP .t?r.n!'t+.~ €.l' ."" ""-'

58 CHICKASAW 19b 61l. Iv I. I I
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59 CLAYTON 19 21.9 22.3 23.n P3.7 2'.'
60 CLINTON I'l 59.9 62.1 64.3 66.2 67.7
61 I AVIS Iv 4~.8 t.~ 9.5 4.7 9. F
62 DELAWARE 19 19.5 20.3 21.4 22.3 23.2
63 t)ES MOINES 19 45.n 4'..8 44.A ~ 4.9 (*5.2
64 DURUGUE 19 9a.3 133.1 108.3 113.2 117.9"

65 FAYETTE 19 ?7.2 27.8 28.3 28.7 20.1
66 HENRY 19 17.3 17.1 17.1 17.2 17.3

68 IOWA 19 15.S 1. .7 16.71 16.2 1A .
69 JACKSON 19 21.9 22.? 23.6 24.5 P5.3

71 JOHNSON 19 80.7 84.7 18.6 92.1 Q5.2
72 JONES 14 20.3 20.8 21.3 21.1 2?."

74 LEE 19 39.9 39.2 39.0 34.1 3Q.4
75 LINN 19 167.7 170.4 174.0 177.8 181.?

77 MUSCATINE 19 '1.2 3.5 &5.7 47.5 4A.9

78 SCOTT 19 156.9 164.8 172.9 lq0.1 lgf .'
7 9-Y44N BUREN --- i I- - --- ?.7 -?u--- -. 3------7-i- - ?TO--~---
80 SAPELLO 19 37.9 36.6 35.7 35.1 34."
Al WASHINTON 19 16.4 15.N 15.' !5.2 1S.

i ~ ~ ~ ~ ~ 3 v-1-NN Exi E -- I-- .... . 0 . ..- - ---- .r .. .: 9- . ... ; -.

83 ANOKA 27 200.3 225-0 295.5 -3.0 301).4
84 8JfNT0N 27 2342. 7.fl '8.6

7 8 5 CARE k--- -2---- -.... -34-a 3-b- 40.3 - -t ... -

- 86 CHISAGO 27 23.9 2R.S 34.0 3% .4 44.9
87 DAKOTA 27 181.1 2o4.3 234.6 ?64.A ?93.3 r -
89 FILLMORE 27 21.1 20.9 20.7 20.2 1 .9;
90 600UHUE 27 38.4 41.1 43. 0 4..3 4,c.

.2 HOUSTON 27 18.2 18.* 18.8 19.1 19.2
93 ISANTI 27 21.7 25.3 29.() 33.0 37.11

95 MC LE00 27 31.4 34.1 36.8 39.5 42.3
96 MEEKER 27 19.7 20.5 2n. 21.' ?1.,-

98 ULMSTED 27 97.8 105.9 114.1 121.5 127.4
99 kAMSEY 27 485.7 494.1 494.,) 495.0 487.?

-4-----2,1- --- *---4 *---*r -- 4 ) --

101 SCOTT 27 39.1 43.0 47.A 92.5 16."
102 SHER8UONE 27 25.5 29.h 34. 39.4 . "

104 STEELE 27 79.0 30.3 31.2 31.8 31.Q
105 wARASHA ?7 18.3 18.7 1A.8 19.1 19.;)

107 WINONA 27 '6.8 48.1 4A.9 49.S 50.
108 WRIGHT 27 51.2 99Q.6 69.5 '6.3 7'--

110 AUDRAIN 24 25.9 26.2 ?f.F 26.8 2,.1 - -
III 800NE ?v~ 94.5 98.2 101.9 1'%9.9 109.

113 CLAOX 29 7.8 7.6 7.4 7.2 7.1 7
11' FQANKLIN 29 70.3 80.8 91.? 1). 11A.,..

116 JEFFERSON 29 134.9 156.9 178.9 208.1 ;37.3
117 KNOX 29 2. 5.0 4.A 4.6 4.. .
3-te--tE--f------ - -29------- .i--------t, ;. -. ....... . .' .-..

119 LINCOLN 2# 21.5 24.0 26.- 2q.' 32.-
120 MACON 29 1.2 16. 17.' 18.n 18.7.- "

i~i M~om t?0 ?7. IT.
122 MONWOE 20 10. 11.2 12.0 12.8 11.7

123 MONTGOMERY 29 11.8 12.' 12.9 13.5 14.1
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125 RALLS 10.2 11.2 12.4 13. A
.7127 ST CHARLES 29 133.4 16,5.4 F94.3 244.6 291.8

128 ST FRANCOI 2,0 40.4 42.a 45.1 47.7 50.3129 ST LOUIS 2,p 971.7 993.8 1015.9 1039.o 1062.1130 STE GENEVI 2,0 14.3 15.2 16.2 17.3 10.4131 SCHUYLER 2,0 5.3 5.8 6.2 6.8 ?.3132 SCOTLAND 29 5.5 5.5 5.5 S.5 .

134 WARREN 29 14. 104 22.4 28.5 34.6135 WASHINr7TON 2,# 17.2 18.6 20.0 21.6 23.3
06t ST kOLIs-e-- i's_________________________
137 ADAMS 55 12.7 14.9 17.3 19.9 2?.5138 BARRON 55 39.1 42.5 45.0 48.7 51.0

5,5 ---- * S
*140 CHIPPEWA 55 50.0 53.2 55.7 57.6 59.1141 CLARK S 31.7 33.0 34.4 35.5 3.

143 QOjON 55 31.2 32.3 33.3 34.2 35.P
144 EAID CLAIRE 55 73.9 TT.S 103 3.d 06.6

14b GREEN 55 30.9 33.7 36.5 39.1 41o3
147 IOWA 55 19.7 20.4 21.2 21.8 22.0P6-*0-O- --. ---- +~ T 7. -- ~---------t-3---------149 JUNEAU 55 20.1 21.2 22.5 23.5 24.3150 LA CROSSE 55 85.0 88.9 91.6 93.8 99.6151 LAF E -5E --So - 90. 2t.9tp
152 M4ONROE 55) 34.5 .36.7 38.0 40.4 41.5153 PEPIN 55 7.4 7.6 7.4 8.0 8.1

155 POLK 5s 33.2 37.3 41046.0 5.156 RICHLAND 55 16.0 15.0 15.6 15.217

158 ST CREOIX 55 43.6 49.9 57.0 64.1 70.8159 SAUK 55 '1.0 43.8 45.8 47.2 48.3 - 0
.7 6,D.- 55.8E-LE 55 7.7r-

161 VERNON 5 _ 25.6 26.6 27.9 26.1 2R. 31I b 0 52 WOOD 73.5 77.0 79.9 01.5
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• s 32e.o -.

15.0

6 1.097 3.0

,' 90., -9
S10 .0 1 "

20 9

22 1.0 9i

23 1.0

25 13 0 - -

2 6 1.0 9

'1.7 1 .0; .. . . . .. . . . .. . . . . . ..- ." "' - " -

29 3 .0- '
29 .0 "

20 1.0 - -

31 1.09 -

3221.09

33 0.0 4'

34. 0o0 C;

-: I o)6 0 o- 
.- . .

25 1.0

3? 0 0

39 0o.6 . . ... - .-. :.

20:0

31 0.0

32 0.09

33 0.0 - - -'. .

43 00

34 0:0 . .. ... .. ..- -'3 0.0 "
39 0.0 -

40 009. -C

4A 0.0

43 0.0 7

44 0.0

46 0 9
53 00

49 0.0
550 09

sh 0:09
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SO 0.0 .
p. 59 0.0 cl

-L -60 0 .

61 0 S
h2 4).0 0
63 0.0
64 0.0
.65 0.0
66 0.0
6? 0.0

;:,, 66 0.0 '

70 0.0
71 0.0 6
72 0.0
73 0.0 6

74 0.0
75 0.0

1 2.0 -

- 322.0 -.

415 .06

64.0 4
7 3.0
A 2,.5

9 20-

* O 2 .0
1t 2.0 ei I ~1 1.5 . ;:

13 1.0

-4 1 .0

16 1.0 
1

12 .0

19 0.0 "

2- 0 1.0 --- . --- -

2. 1 0. -6-- -

2? 1.0 A

24 0.0 6
35 0.0

-- 2-6 1 0 A
327 0.0- 6

36 0.0 6

?9 0.0 A

30 0.0 "

41 0:0A - ---- +:o- -o-- 6 -'.:

3 0.0 6 . .

43 0.0 0"

46 0.0

37 0.0 6

40 0.0 A
51 0.0

42 0.0

_ 3 0.0

4 0.0 .
56 0.0 6

57 0.0
48 0.0
S 5q 0.0

so o o5 1! ) . --

-. :

- 19



66 060
61 0.0
6~ 0.0

19, O.:_

6? 0. :0
?p 0.0

737
o 0
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ktH THOISAND CAPITA BIAT QF]TIPAT|NNS

1 ADAMS ?7.1 ?74 .q PA37.2 ?94A .q 4441.'

2 HONn SIP 7?. 53?.? 53.f n S0Q 0'

3 HOfNiNE I I ty4. 64i.1 717A 177.1 R).I
4 HQO(WN 17 114.7 11? 1 ()o lO .

-  
101." 11,.

9 RUNFAL 1 120o . n 1?33i-9 1p p. 3 1340.4 I ,48 .'

6 CALHOUN 17 519.5 s1q.s c09. 9 509.9 04.
,.-.7 CARROLL 1, 1160.1 117A.1 IPOP.0 j?49. I

A CASS 17 74?.9 764.5 702.0 A14.0 5*

9 CHRISTIAN I1 1693.6 171 A.A 171;3.Q 177.1 I M I
10 CLINTON 1 1214.0 1?30.1 15R.3 1?70.3 1;"8?.,, 0
11 DE KALR 17 1090.3 1147.6 I?70.7 14??i.7 ],,0.1
12 FAYETTE II H? 0.0 60.0 40R. -4 1?. "

13 FULTON 17 23460. 7 ?4A3.14
'  v 7 0 . m ? ?140.1. 4

14 G 'p F rNE It ,23.3 %16.1 c2fl.0 'l16.$L 8I6 .P4

Iv HANCOCK 17 $15.8 A 14;. R A19.6 A 4 .1
16 HENI)EWSON 17 6 0.5 69. I4Q . 626.4 6,1.-

17 HENRY 17 2111o7 pp?. 3 - ?3?4.1 ?430.m4
13 JEFFERSON 17 1674.7 1704.3 1773.L; 1812.1 I '46. 0
19 JERSEY 11 851.7 A64.6 8Q0.? 937.3 1404 .4
20 JO I)AV1USS It IP0.I .. -17ri? l- - - -... .9 1 4 A0;4 4 m.l
21 KNOX 11 22, 3.rc 2171.1 237R.1 21; ? .4
22 LA SAL.E 17 3?6h.n 3369.3 3526.4 3702.7 3m4'.. 

"

23 LFF 17 1231.--.. 13570 % 1473. M 16013. 1 7i8.n"
24 MC DONOUGH 1 951.1 1069.1 1144.6 12?7.? 14?5.4

25 MACOUPIN 17 1646.R 1707.7 1R00.7 1865.2 1976.P

26 MADISON 17- - M8964 -. . -q6----... -91Qi.-A A - f1- .8 10 37.7 --

27 MARION it 1773.0 I94.9 1971.0 2014.0 ?oi.n

28 MARSHALL I 467.7 474.A 481.9 489.1 4.$9.1

29 MASON 17 11 .. ly; I. 11 I7-2 .-- "7...1--. 1310;0 1 .m
30 MFNAII 17 4 ie.5 557.7 588.1 609.4 04. Al
31 MERCER 1 Y53.4 99%. 1 103h.8 1109.7 1219.1

32 MONROF -- il....... .p- .2......8A 0 ----- qftf3...-9A0t8- ; - 2013.n
33 MONTGOMERY 17 1112.7 118.0 121A.6 1p37.7 179%.o
34 mORGAN 17 105b.1 1092.q 1154.3 1JQ7.3 1,77."
35 OGLE I . 193.1- 1497.3 - 19031. -- ?7; 173.8.

3h PFORIA 17 67.4 6953.6 7146.3 r4g2.2 77900
37 PERRY 17 1140.7 1134.9 1 1q.8 1107.3 121.4 -

38 PIK" 11 r7.q 763.? 76.4 . 7A4.4
39 PUTNAM If ?73.6 273.6 301.0 3$4. ,.
40 RANOOLPH if I164b. 0 lPo.0 1741.n J10.0 A1.0)0
4 l--ROCK 'iSLAN --1 . . 710.p ... ? .4 H77 -1 ... .. ..

42 ST CLAIR 11 83siS. 7 R"Q7.4 825.2 9004.7 q',.*.
43 SANGAMON 17 6361.7 6690.9 71 Q.A 7551. 1 I ,. 1
44 SCHUYLER I I 43 . - 4 4 ..1 4 ; .1 441] n . .p

45 SCOTT 11 147.1 !43.k 13.6 1. 4. ' -n.1 I'J7.I
4h STARK 17 193.4 198.7 01.4 1 ,' 3.'4 I

47 STFPH *SON 17 1 720.7 1710.0 1777.Q 1 8. 4 ]4'J4 .7

4 8 WARREN IT 744 .5 41.0 933.0 A7). ,-
49 WASHIN()TON 17 '.1.6 5Q0.P A S61.6 C565. P .
50 WHITFsI F 17 338.3 264(14. 0 3A. h 1VA .3(r5T.Pn 7

51 W I NNEH A(O 17 7/04h.r 7 9?.o 8135.1 .7l R) 1S. Ik71 I

92 ALLAMAKVF 1 1.31H .4 1 3r .4 1401.1 4 '14 . '.
53 HFNTON 19 I .?34.? 1 25. 1?76.1 1.,
54 HLACK HAWK 14 75$1.4 77P7.4 1-37.n Q .," d-0L.'

"5 1 I tJFME R 19 1421.4 1498.8 1 3.7 1 1.1 I I.. "-
Sh H1CHANAN 14 1 .. ? 1117P.. 147 . Is I r. 7f, P
ST CEDAR 19 8t4.8 A g4.1 ,, '-14.. .

5#' CHICKASAW 14 1 Om .3 7.8 7f,7 * 'N . I .. "
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. -. .. + -, . .- - , _t . .. . - -.. -. -..

59 CLAYTON 19 1812.4 1479.9 191A.9 1997.9 2041.1
60 CLINTON 19 4612.3 47RI.7 49S1.1 5097.4 5712.Q
61 DAVIS 19 310.0 324.8 335.3 342.4

62 OELAWARE 19 840.4 874.9 922.3 961.1 399.9
63 OES MOINES 19 3447.0 3431.7 3431.7 3439.3 34o2.3
64 DUBUQUE 19 4S31.6 4715.9 4992.6 S218.S 5416.7
65 FAYETTE 19 1313.8 1342.7 1366.9 1386.2 405.5
66 HENRY 19 839.0 829.3 A29.3 834.2 439.

68 IOWA 19 678.9 087.7 700.8 ?09.6 718.3
, _ _ 69 JACKSON 19 1780.5 14.5 1914.7 1991.8 P056.9

,.71 JOHNSON I v 3053.4 3803.0 3976.1 4135.3 16.77. ""

72 JONES 19 1013.0 1037.9 106P.9 107.1 ]112.8
- 7 3---*Ef -- --- 309-----5,-- ; .6 1909.6 ....

74 LEE 19 Z3n6.2 2265.8 Z254.2 ?250.0 P?77.3
75 LINN 19 10363.9 10530.7 10793.2 109R8.0 1119A.?

77 USCATINE lp 2921.1 3084.1 3240.1 3367.7 34rg9 '
7R SCOTT 19 8017.6 q21.3 835.2 9203.1 9q04.6

40 wAPELLO 19 2084..5 2013.0 1963.S 1930.5 111."

81 WASHINGTON 1v 895.4 462.7 40.8 4299 .r"

,.. 83 ANOKA 27 6r69.8 7180.0 8380.4 9292.4 10033.5

" ' 84 BENTON 27 1633.3 I759.0 1PAN.6 1946.3 ?173.1

46 CHISAGO 27 2385.2 2844.3 3393.2 3R32.3 441.0
87 DAKOTA 27 15628.9 17631.1 20246.0 22AS2.2 25311.4

* 89 FILLMORE 27 797.6 790.0 782.S 763.6 737.1
90 GOODHUE 27 3096.9 3316.8 3518.5 3736.' 32?2.i'

92 mOUSTON 27 1172.1 1185.0 1210.7 1230.0 1236.6
93 ISANTI 27 91.1 106.3 121.8 138.6 155..

95 NC LEO 27 Z16.7 235.3 253.9 772.5 P91.9
4b MEEKER 27 23h.4 246.0 250.4 PS.8 '56.4

- - 97 NOW6, a -2-7.------25 a e.siss 2:23.i 6.10
9d OLNSTED 27 6112.5 6618.7 7131.2 7943.8 7952.5
99 RAMSEY 27 46141.S '6939.5 47310.0 47025.0 406'84.0

101 SCOTT 27 30n4.4 4183.9 4650.9 5108.2
102 SHf4#URNF 27 392.7 453.8 523.6 A06.8 A97.6

104 STEELE 27 1870.S 1954.3 2012.4 2051.1 2151.5 -*
105 ARASHA 2? 53.1 54.2 54.5 55.1 95.3

-.------------ 9;6.8 t~iITt #7--076 .. 0 1E7*.i 1139. -- 1* 1~
107 WINONA 27 3492.5 3795.1 3858.2 3913.4 3952.9
108 WRZGHT 27 21S1.4 2503.2 2919.0 3?04.6 3654.0
i09 ABAWf 29 612.9 siv v~s. a -.- r795. ~
110 AUORAIN 2 9 1059.3 1071.6 1083.$ 1096.1 1104..
111 BOONE 2O 26S.4 2759.4 2863.4 297S.8 3n83.?

113 CLARK( 29 27&.6 267?.5 260.5 2S3.4 -41S.4.
114 FRANKLIN 29 3276.A 3765.3 42#9.9 4983.7 S51."
116 0Eco0E - 75.. a11.-O 9*2.0 4.t eO.l
116 JEFFERSON 29 S935.6 6903.6 ?I71.6 9156.4 10'1.7
117 KNOX 29 79.6 76.5 73.4 70.4 67.'

119 LINCOLN 29 860.0 .0 106.0 1176.0 1?96.0 n1
120 0ACON 29 555.7 576.2 596.8 617.' 41.4

122 NONROE 29 186.9 199.4 213.6 227.8 ?41
123NONTGOmERv 29 273.8 287.7 299.3 313.2 327.1 0

T ,- l ...-- 24 -- ,
--  

9464.4p Sel-t3 499.2 -• ,**.o4 . ...
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p."*

125 A1LLS 29 199.7 ?2n.3 2 4 1.9 q .d 193.8
126 dANOOLPH 29 9A3.0 ir63.7 I1-4.3 123-.5 [332.9
127 ST CHAOLES 29 6469.4 8021.9 9569.G 1163.1 i4152.3
128 ST FRANCOI 29 1607.9 1703.4 1795.0 1498.5 ?001.9
129 ST LOUIS 29 30317.0 31006.6 31%90.1 32416.8 33137.5-
130 STE GENEVI 29 499.1 530.5 565.4 603.8 A42.2
131 SCHUYLER 29 97.5 106.7 II.1 125.1 134.3
132 SCOTLAND 29 79.2 79.2 79.2 19.2 79.2
.33 SHIE68 2; i"'1 f.7 103.7 3 t0si.3 56-Is..t.
134 wARREN 2v 403.1 511.5 ?2.7 7q2.3 4. --
135 WASHINGTON 29 276.) 299.5 32;.0 ?47.8 375.1
1-30-, 4 -2- -S8- -- -.-
137 ADAMS 5, 243.8 28b.1 332.2 392.i 43?,0
138 BARRON 5: 2048.9 2227.0 23Q9.4 2551.9 2,72.- " "

* __- 139 @WJFF'-LO ---- -5-- -4 32
7 a------39 e ---- + vi -k --. lye --

140 CHIPPEA 5t 563.9 590.5 6!A.3 639.4 6%6.0
141 CLARK 55 2028.8 2112.0 2231.. 23.04.0"- -4 - C A -F O T ? O -- 8-- - .... 4 - -- -- -1 4 -- -4 ' - -p . .. -- - .- & --- 6 -- . .- t 49 - .., --.. . -

143 DUNN 5. 2199.6 2277.1 2347., 2411.1 2'.1 -

144 EAU CLAIRE 55 7(994.4 7440.0 77S6.3 $404-8. 3 313. A

146 GREEN 55 1279.3 1395.2 1511.1 16,.7 17n0.8
147 IOWA 55 j13.6 942.5 A75.6 fl(.3 O9. A

149 JUNEAU 55 1766.8 1863.5 1977.7 2065.6 ?13s.n
150 LA CROSSE 5, 7619.0 7894.3 8134.1 8129.4 -48q.3

152 MONROE 55 13q7.2 1486.3 1571.4 1636.2 1SM0.7
153 PEPIN 55 616.4 633.1 s8.l A66.4 674.7 -O

I 4-AL E4C--- -5 - -194s-1~- ? *%3 3 1 6 p 165 lb
155 POLK 55 999.3 1122.7 1?r8.2 1384.6 110A.0
156 RICHILAND 55 828.8 Al8.. kfl8.1 7AT., I 6. 5
!S7 ROCG -5-- 11. e'30.. 95030.3 k00 3b.1- 3-6--- -

158 ST CROIX 55 34880 3992.0 4560.0 5128.0 566&.0 - •
159 SAUK 55 3155.Q 3306.9 3457.9 3503.6 3646.6

-64- ---s I 7 l- 1r.---- -,-. ---- .. .

161 VERNON 55 1449.0 1905.6 1556.5 1;90.5 1601.
n

162 WOD 55 63(3.n 0681.1 bQQ9.3 72,2.9 -4018.4

r ..!

__ -°
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APPLY GROW7H RATFq FOP FaCH YFA-

I ADAMS 17 30?.? 3146.3 3173.S 41.3.4 6?4A.?

2 RONO 17 S81.7 ;49.3 716.9 RU.1 A94.I
3 flOONF 17 "43.1 7RI.O 4l*4 1127.1 11 .4
4 BROWN 17 125.7 136.A 143.0 199.9 1 " .?. -
5 BUREAU 17 1329.8 150. ... 1705.9 1943.T ?n.-
6 CALHOUN I? 571.4 633.8 TA.1 739.3 '00.9-
? CARROLL 17 12T6.1 1437.? 19q. IA I812.6 , .S
. CASS 17 816.7 q37.7 193.U-- ]-R. ;3 - 1347.1

9 CHRISTIAN 17 I163.0 2nQ4.5 233?.? 2976.9 ?906.6
10 CLINTON I 1335.4 I9o.7 1673. 8 IA2.O P013.3
11 DE KALB 17 119 9.4 140n.1 169n.1 206?.9 ?743.Q
12 FAYETTE 17 902.0 104q.2 1?n7.. 1491.4 1464.c
13 FULTON 17 ?70R 3030.4 3419.1 39A7.9 4#9Q97
I4 GREENE 17 575.A 63n.5 6Ql.6 74q.4 41.A "
15 HANtOCK 17 097.4 999.4 loqn. IPIP. 1467.?

16 HENDERSON 17 666.1 79.7 Al.) QR.7 1136.4
17 HENRY 17 23R.9 779A.4 3091.1 3c;4. 407?q,
1S JEFFERSON 17 1842.1 2079.2 21.34 2697.5 34099r.A
19 JERSEY 17 936.9 1054.A 114.0 139.1I 14S. S
20 JO DAVIESS 17 1326.R 16.3 1731.0 l IQ.t; 210.7
21 KNOX 17 2478.R 2R31.8 3162.6 3444.4 4770.1
22 LA SALLE 17 3594.R 410q.4 4690.1 369.9 6n3?."
23 LEE 17 1354.9 1650.4 1960.? 23?.1 ?744.3
?4 MC DONOUGH 17 1046.2 1304.3 ]5P?.3 177q.4 ?737.9
25 MACOUPIN 17 1RIIS 20H3.3 ?399.n 2Tn4.5 3107.6

--- 26 MAnISON' 17 q795.6 8l1.0o 1?499.9 14AF9.0 IlA%.q
27 MARION 17 1990.3 2311.3 2621.4 2949.3 3221.
28 MARSHALL if 514.4 97q3 641.0 70q.;? 77•..
29 MASON 17 1243.7 1163.n 155.5 19PA.5 P490.9
30 MENARD 17 096.7 680.4 82 2 182.2 l11.9
31 MERCER 17 1048.8 1.14 1378.9 1609.1 - 19 4.-n
32 MONROE- --IT O I4PO, ]T91,1 1,1
33 MONTGOMERY 17 1290.0 1443.4 1607 1794.6 2n0.1...
34 MORGAN 17 1161.7 1333.4 1515.2 1736,.1 p00',.1

--15 OGLE 17- 1532.9 177R.0 2036.9 23S99 27311
36 PEORIA 17 7389.2 A483.4 9971.1 10R05.6 12230.3
3? PERRY 17 1254.R 134.6 1999.9 17)1.6 1909.
38 PIKE 17 893.9 931.1 1020.7 1117.4 1344.7
19 PUTNAM 17 301.0 33A6 400.1 476. 944."
40 RANDOLPH I7 1n49.9 2049.6 2320.8 ?F93.9 3014.4
41 ROCK ISLAN 17 794.? g60.3 IOKq.. I- 117q.0 -1 363!. g
42 ST CLAIR 17 9224.2 10244.8 11737.9 13187.3 1Iq1.7
43 SANGAMON 17 6997.q R16?.R 9970.4 10Q4.0 1?7c"3."
44 SCHUYLFP 17 478.6 c 92.9 S 97I(I. 7 r4 .9 7S7
45 SCOTT 17 21.8 236.? ?S7.9 ;7,.A 1q.9
46 STARK it ?12.A ?42 ?67.9 20.9 i07.
47 STFPHENSON I 1A92. ?II8O;.2 PIf4. A 7(,1. 3o9 . I
48 WARREN 17 k74. 2 117.Q 1268.7 147R.?
49 WASHINGTON 17 9,q.o 6 72.O 746.4 A19.9 qnJ4.4
90 WHITESIDE 17 3(,7;1.1 4274.4 4.473.4 s9"4?.; lA.
51 WINNEHAGO 17 7HO.4 9262.? 10819.7 1?64A., 147?n.
5 ALLAMAKFF 19 1361.9 14R I8 k 1 93.4 19f2.? I809.4
53 BFNTON 19 1 ?si3.A 1398.t 1442).A 1 1;19.9k
54 BLACK HAWK 19 794M4.7 944AF9. S 4968.8 9314 ]nnq.I
95 BREMER 19 14 4.9S 10633.7 17,;. A I 19 .7 1 r9;..3
56 RUCHANAW 19 1307.; 1410.? 190.9 1,i44. 3 "IL,
57 CFr9AP 19 404.6 911.0 999.2 Inq. 3 1018.1
98 CHICKASAW 19 73 .1 802. 867.h 943.7 101 1.&
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59 CLAYTON Iv 1884.9g 2n49.1 2191.0 2.I57.5 p0 9. 3
60 CLINTON 19 '796.8 5212.1 S594.7 6014.9 6411.9
61 DAVIS 19D 323.1 35*.0, 378.9 404.0 425.5
62 DELAWARE 19 874.1 453.7 1042.2 1134.1 1229.9 .-

o)3 DES MOINES 19 3584.9 3740.5 3877.8 4058.*4 42S8.7
64 DUBUQUE 19 4712.9 5180.7 S641.7 6157.9 6062.6
65 FAYETTE 14 1366.3 14b3.t) 1544.6 1635.7 1728.8
66 H'ENRY 1o 872.6 904.0 937.2 984.4 1032.0

0- ie
- 

-t6

684 IOWA1 190. 7495 7 1.9: 853 t7.:3 88:3.5
69 JACKSON 19 1891.7 2)11.6 216M.1 2350.' 2530.0

71 JOHNSON 19 3758.4 4145.3 44QS3 '879.6 2S7.6
72 JONES 19 153.5 1131.3 1201.0 1083.6 1368.7

-- 73 c)K w( - 14- - 26 ~e-2--- 555's VS~. ib 00
74 LEE 19 2398.9 249.7 2547.2 2AA6.8 2801.1
75 LINN 19 137713. 11473.5 12151.1 12965.9 13773.7 .

77 MUSCATINE IV 3(037.q 3361.7 3661.3 3473.4 9Sr.
78 SCOTT 19 8338.3 9179.2 9983.8 10~99.7 103,90.7
69 NotiA _14- - fr8.4 5 7 *0l .. -37,3 .-
80 APELLO 15 2167.9 2194.2 2218.1 278.0 254.?
81 HASOI1tTN I4 931.3 Q40.3 9S5.1 979,3 1714.1

-- ~~fNS -If-K 1+ - f4.r_ *_ 1 1r~i--~r
83 ANOKA 27 7180.7 13uA.2 13442.& 16-44.0 10v,.7.
814 -iENTON 27 1911.1 244%.0 343t-.2 3A33.2 422q.1

-4-- 4*4A -AVR ~3S98. * 4 C3 .. ? O se"3 ? t 71 fy . -i-3 - - --
96 CHISAGO 27 2790,7 343.6 S463.1 697'.8 9101-4
37 DAKOTA 27 18285.A 24507.2 32S9A.0 415,41.1 510616.1

R9 FILLMOQE 27 933.2 175 1.1 139.7 I673.7
0 6U"CATTE 27 3625.7 '610.3 5664.3 680.3 500(.q

9 . .... [ -P- " -0A-27--- +24.3 .2 I t 598.1 ?.D l 7. 9 p-°?" .
92 OuSTON 27 1371.3 1647.1 19&4.3 2?38.7 2522.4
93 ISANTI 27 116.6 147.7 16.1 252.3 317.1

F .- SUEJM064---2-7q -9.3-- $13.6 1"2%v.3 1192.8 A336~.6
95 MC LEO 27 253.5 327.1 409.9 4196 .o0 54S.4
96 MEEKER 27 278.6 341.9 403.4 467.4 523.9

98 LSTED 27 7151.4 9200.1 114A1.3 130Pq.6 1A243.5
99 kAMSEY 27 53985.6 A5?24S.9 76 169sq.1 85585.5 94.19.4

101 SCOTT 27 4451.7 581 5.6 7404.0 9297.0 11274.3
132 SHETUQNF 27 45.5 6S33.6 8.3 1134.3 1423.1

-- 4 4--S Ti5 47 --- -q--- --+47 1 1 1 3 717; -6--. -.6
104 STEELE e7 2188.5 2716.5 3240.0 3733.0 41Q7.4
105 wABAS.,A 27 62.1 7S.4. 87.8 100.3 112.'

-- 6 244 7 --- 14.---F & .7193. -- 26 3-4 -- r~ft-Q -Q
107 I[NONA 27 b320.2 527%.2 6211.7 7122.5 8063.9
106 WRIGHT 27 2516.1 3479.4 4699.6 5832.' 7454."

11U AUONAIN 20 1239.4 1489.5 1745.0 1994.9 22I1.1
ill d0ONE 29 3106.9 3A35.6 4610.1 5415.9 6299.9

- *- ----- --- 7-.4-----+7.4 . i6s 1'.7 21 32.1
113 CLANK 24 321.2 371.q 419.' 461.3 A02.7
114 FRANKLIN e9 3832.q 5233.7 b842.4 8R8.3 11246.1
"S JoArON4----29---.4--. 1.3 149S.6 1Pi0., 2353.0
116 JEFFERSON 29 694,&.7 9596.0 12673.3 16664.6 21300.0
117 KNOX 29 93.1 106.3 118.2 128.1 137.3

- 118 LE-tIS -213--------3 30 7.0 9 62.3 l.
119 LINCOLN 29 1006.2 1334.4 1700.2 2140.3 2643.8
120 MACON 29 650.1 801.0 960.9 1123.7 1308,9
121- -M&P 4-9-----I3 4v. O 1364.- - 100.6 2 f)r. . --- r-.t-------
122 MONROE 29 218.7 277.1 343.9 414.7 497.54 123 MONTGOMEQy 29 320.3 399.9 483.8 R70.0 667.3
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rv ,-.-r.-.-

125 WALLS 29 232.5 306.2 389.5 48-.5
126 4ANLOLPH ZY 1150.2 1478.5 1842.4 2250.' 2714.3

127 ST CHARLES 29 7569.6 111S0.4 IS406.2 21590.8 2A470.7

128 ST FRANCOI 2v IA81.3 2367.8 2R99.9 34SS.2 4f(9(.0

129 ST LOUIS 29 35470.9 43099.1 S1030.1 58998.6 67600.9

130 STE GENEVI 29 593.9 737.4 q10.3 1098.9 1310.0_

131 SCHUYLEH 29 114.1 148.3 I13.7 27.7 274.0

132 SCOTLAND 29 92.7 11I.1 127.5 144.1 161.6

1 33- 6lC6dio FO) pss ef-5.
134 WAREN 29 471.6 711.0 1002.4 1442.0 1Q62.?

-. 13S WASHINGTON 29 3Z4.0 416.2 S14.4 0532-9 76S.3

137 AAMS 55 ?65.A 346.2 441.9 554.0 671.2
138 8AR0N 55 2233.2 2694.7 3191.9 3700.2 4195.7

-1---*3-O Ff 43----- -5--- -. t . .'682 . - -t 23---2t' T' r---- 2 iT.

140 CHIPPEWA 55 614 .16 714.5 422.0 927.1 1'n2Q.9
141 CLARK 55 2211.' 2555.5 2924.1 3294.4 3617.3 --r .... - __ . r- --

143 UUNN 55 2397.6 2755.4 3122.4 3496.1 3f9.1

144 EAU CLAIRE sb 7732.4 9002.4 P3 1A.; 11665.0 13052.4
!6S G QAT N: - -5---- 6-b60f- vs*or - C, t3 .P - - - ?
146 GREENa 55 1394.4 1680.2 2109.9 2347.2

147 IOWA 5b 886.8 1019.4 1164.5 1305.5 14206.5

149 JUNEAU 55 1925.9 2254.9 2630.4 2995.2 3153.:• .

150 LA CROSSE Sb 8304.9 9552.1 IOI.3 12077.7 i33?8..

I51 LAf-A fE -- "S- "" * -"-- - -- . ~ t tt sz.
152 !MONROE 55 1523.0 17t9.5 2090.0 2372.5 .' .m
153 PEPIN ss 671.9 766.0 R75.2 966.3 in5g.3

155 POLK 55 1089.3 1358.5 1673.4 2007.7 ?l7.k

15s RICHLANO 55 qn3.4 9qn.3 1074.7 114,.7 1149.5

is; IW3n --55--- 9 i76,.3 ;!.;0;.i tte?.. ifO 909. . -tfrj*1.7---

15 ST CROIX 55 3AP1.9 4830.3 6064.A 7435.6 Aq?.5

159 SAUK 55 3439.9 4001.3 459Q.0 5167.2 5725..

161 VERNON 55 I79.4 1821.7 2070.1 2306.2

162 WOOD 55 635.7 $084.2 9309.1 10531.2 11411.1
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TOTAl. RGISTRATIONS INTO IIPPFR MISSISqIPPI A6FA HY YFA' A~Nf C(i' "TY

I ADAMS 14n 193 74n ?87 347
-- A N -- 5 . .. . - 7 - "

.2 BOND7
3 BOONE 2 4 5 7 H
4 %ROWN 4 A T A 9

5 BUREAU - 23 -31- -4H c;4 ~-ii. 6 CALHOUN 19 26 31 35 T":

7 CARROLL 47 66 81 95 In-

A -CASS .I- fl ~ ?- ?-----3?-- -37
9 CHRISTIAN In IA it 19 ?
10 CLINTON 4 5 6 7 k

-11 DE KALR- .. . A --.1E .... 13 17 ?1
12 FAYETTE 3 4 5 13713 FULTON g;6 F7 9A Ills 137

14 GREENE 17 ?4 -3 . 3s
15 HANCOCK 34 47 57 67 An
16 HENDERSON 2H 46 44 S 69
17 HENRY 96 13R 170 ?02 - ?4
18 JEFFERSON 1 2 3 3 4 O
19 JERSEY 22 31 38 46 5? ,
20 JO OAVIESS- 64 .- S-----* -- ---- 8----- --------------- 17-
21 KNOX 77 107 13? 157
22 LA SALLE 17 2S 3? 37 4?

23 LEE -~ -40 - 4.....
24 MC DONOUGH 34 53 6A 83 ln4
25 MACOUPIN 26 37 47 55 61
26- MADISON 1. . . . 33 1.31 .- . t 117 - "
27 MARION 1 3 3 4 4
28 MARSHALL ? 3 4 5 -
2 20' MASON .. 11 . .. 1- .. -Irv
30 MENAkRI S a 1n 12 14
31 MERCER 41 66 93 101 10.

--" 32 MONROE A . - A---- - ... . . . ---

33 MONTGOMERY 9 13 16 1R ?I
34 MORGAN 2o 28 39 4? 48

--35 OGLE ... 2? 31 3q ? T4
36 PEORIA 114 162 201 234 pfs
37 PERRY p .
38 PIKE 3? 13 - " 1 7?
39 PUTNAM ? 3 4 C"
40 RANDOLPH 4 6 7 9

- 4t-- ROCK ISLAN -. - 9 -- . r- 0 ... . - R ..... . 833-- 9AM
42 ST CLAIR AR 1?2 154 180 ?n7
43 SANGAMON 9 111 130 1l

L 44 SCHUYLFR . - 13 ?1 ?s 17 1)
45 SCOTT in 0 11

46 STARK 4 A 7 8 "

4f STEPHENSON 3 L 54 67 79 g
48 WARREN 29 41 S0 60 70

*.49 wASHINGTON 1 7 3 3 "
50 WHITESIDE 13q 9? - .10 T
51 WINNFHAGO Ml 11) 113 iH4 .
5? ALLAMAKFF 6114 ?6 103 1
53 RENTON 19 ?n ~2
54 BLACK HAWK 14 48 117 1?" i1-
55 BRFMFR I I 2cl?
56 HUCHANAN ?p j' 3 39 4,"
5? CEDAN 3-j SO f? ~
59 CHICKASAW ?? 1I i1
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59 CLAYTON 7A103 121 13S 460 CLINTON 229 310 366 410 437?61 DAVIS- 46 7 I62 DELAWARE 29 40 4A 55 663 DES MOINES 166 214 245s 267 260'I64 DUBUQUE 202 275 331 37S '06
65 FAYETTE 3A 47 55 61 6'
66 HENRY 29 38 43 47 so*7n~~p- 0 ~ 1i3 is 2
68 IOWA 810 12 13 1469 JACKSON so 109 129 146 157

* . 7 2F1 ~ O. - ----. 1 3

*71 JOHNSON 100 136 162 182 19672 JONES 41 S4 63 70 .

74 LEE 92 116 134 146 153
75 LINN 296 384 47 494 5?7

77 MUSCATNES 13& 184 221 249 2A7
78 SCOTT 7 n 644 77;) S75 94;?

80 UAPELLO 22 2A 31 33 34
8 1 WASHINGTON 24 29 33 35 37

L3 ANOKA 3n 751 742 968 117274 jENTON 24 36 52 65 76

76 CuISAGO 35 151 229 304 3987 DAKOTA 837 1401 2050 2724 3362

99 FILLMO E 39 57 73 83 17
90 GOOOUE 174 272 36q 461 542

9'6i~~91 816 19571 ialb 134692 HOUSTON 72 108 141 169 19193 ISANTI 24 7 9 12 "' "-
" .-.. QA L UUn... - - !32 2 -'• -

95 MC LED A 6 -L 1096 MEEKER 2 3 4 5 6'

98 OLMSTED 290 475 652 815 95"99 MAMSEY 389 '371 5636 6598 7.79

101 SCOTT 173 283 401 518 0.4
102 SHERU0QNE 9 16 23 32 41

104 STEELE 5? 79 104 124 130
105 WAOASMA 3 5 6 7 9

107 WINONA 233 355 460 549 Ap?108 wRIGHT 5q 101 151 195 249

110 AUORAIN 25 36 47 56 63 -1-
, Ill OONE 18 28 37 45 5 ,

113 CLARK 11 17 21 24 ?A114 FRANKLIN 34 57 82 111 1'.0 "
.-r& -c"OfA --- 3 13 16 p "'A .....-116 JEFFERSON 48 81 119 161 2916

it? KNOX 2 3 4 .4-........ -- -- 11 12 10 22- -- 2-- .. .. -- '
119 LINCOLN 30 50 70 92 113
120 MACON 6 12 is 1-

122 MONROE 7 i0 12 15
123 MONTGOMERY 6 9 12 14 17
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'777--77' 77-77 -

125 RALLS R 13 lA 24 30
126 RANDOLPH 10 17 23 29 3
127 ST CHARLES 177 325 496 723 67

128 ST FRANCO[ S A 11 14

129 ST LOUIS 482 72' 944 1132 12Q7
V. 130 STE GENEVI 1 2 3 4 5

131 SCHUYLER 1 2 2 3
132 SCOTLAND 1 2 3 4 4
133~I~

134 WARREN 17 27 &1 56

135 WASHINGTON 01 2 2 3

137 ADAMS 1 2 3 4 1.
L 138 BARRON 52 76 100 120 13's

- 139 (frALe - 1 t-Ot 2- . .
140 CHIPPEWA A 11 15 17 19

141 CLARK 26 38 47 55

143 DUNN 75 107 133 154 177 --

1" EAU CLAIRE 20A 293 372 435 4I66

146 GREEN 23 33 44 53 61
147 IOWA 22 31 40 46 51

149 JUNEAU 25 3S 46 54 60
1S0 LA CROSSE 411 591 737 85? Q'f,

152 MONROE 47 69 88 104 115
153 PEPIN 33 4? 59 68 75

155 POLK 26 39 53 66

156 RICHLAND 24 35 4;) 46 4H4

1SS ST CROIX is 239 330 421

159 SAUK 44 64 81 94 10 4-.

161 VERNON 56 80 101 116 !27
162 wOOD 38 S4 70 81 4'.
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APPENDIX E

RECREATION LOCKAGE FORECASTING MODEL AND OUTPUTS
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The computer documentation and forecasts for the recrea-
tion lockage model is contained in this appendix. The methodology

incorporates the coefficients derived through regression analysis
and applies them to future estimates of five variables. The fore- -

casting technique is split into two separate models. These models . -

are described below:

1. Pleasure Boats Through the Locks: The forecasting S
model utilized to estimate pleasure boats through the locks contains

five variables, including:

Variable

1 Flow factor (survey data, summer 1977)

2 Potential marina slip market (gravity model

output--see Appendix D)

3 Forecast of commercial lockage (provided by theI. St. Paul District)

4 Quality of the pools (upstream)

5 Average miles to the next lock (above and below)

The equation is as follows:

Pleasure boats = 7,601.41- 2494.26 (Variable 1)+ -

2.99 (Variable 2) - 0.731 (Variable 3) +

584.20 (Variable 4) - 166 (Variable 5)

Variable 2 (Potential slip market) comes directly from the gravity ..

output. However, prior to incorporating it into the forecasting -
model it was converted to the number of slips both above and below
a lock. Conversion of the gravity output (1980) for the first five
locks is shown below:

E-2
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1980

Gravity Output Potential Slip Market

Lock (Appendix D) (above and below the locks 0

4 51 0
52 o-/  0

1-' c/ 1,574
2 1,574 4,877
3 3,303 4,583

etc. etc. etc.

a/ Potential marina slip market of Locks 51, 52 and I constrained
to 0.

The forecasting model provides 5 years (1980, 1985, 1990, 1995 and
2000) and includes data for the remaining four variables described

above. The variables in the forecasting equation subject to major 0
changes during the forecast period are the potential slips per pool
(above and below) and the forecast of commercial lockages. Al-
though the data are not available, the long-distance flow factor
may change. For this reason a periodic survey is recommended to

improve the model validity. The model as presently conceived only '-.
incorporates flow based on the survey conducted during the summer
of 1977.

-* The final step of the first equation is to subject the
model output for each lock to a calibration factor. These factors

were developed by utilizing the model with 1977 data and adjusting

the outputs to correspond to 1977 actual Pleasure Boats through

the locks as shown below:

1977 Pleasure 1977 Pleasure Calibration

Lock Boats (Actual) Boats (Model) Factor

51 1,580 3,971 0.41 -.. :2
52 1,491 3,376 0.44

1 3,366 2,168 1.55
2 7,848 7,015 1.12

3 10,947 10,540 1.04 ---. ,
4 7,199 9,217 0.78

5 6,189 5,619 1.10
5A 8,114 6,571 1.23

6 6,494 6,809 0.95 ' :'I

etc. etc. etc. etc.
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The computer program is shown on the following page.
The basic data for the five variables are included on 28 separate
cards (one card for each pool on the Upper Mississippi River) and 0
are shown on the page following the program.

2. Pleasure Boat Lockages: The results of the pre-
-. vious forecasts are output into a single table described as

"Pleasure Boats Through the Locks." It provides a matrix of 28
L locks by five separate forecast years. The data in this matrix

are then subjected to a second equation which converts pleasure

boats through the locks to the number of recreation lockages. This
equation utilizes the regression coefficients described in Appendix C.
The equation accomplishing this conversion is: --

Lockages = pleasure boats (see equation above) x

0.3452 + 412.86 -0

The results of this conversion are output into a second table called .,°

"Pleasure Boat Lockages." This is a matrix of 28 locks by five
forecast years.

E-4
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PROGRAM ONE -PLEASURE BOATS THROUGH THE LOCKS0

LCK~CSTCm SO000*T10. .

ACCOUNT .M350644eMLCAEYM .43870.

COPY9tt.INPUT*TAPE5.
REaENOTAPES.

REwINDeTAPRq.

COPY SB * TAPE8.

UNIFOIRE.
LGO.

COST.
EXIT.

COST.

DIMENSION SRMeKTC5)-COmmL(5)
INTEGER P90ATSP,)

WRITE(C6.3)
4 FORMATe.O'8sSA, LOCK,6X,4M9A0,5X.4Hl983,SA.'Il99nl.5A.4M1Q95.5X.4H

wRITE (6,4)

I FORArCAZ10(lK.F5.)F4.F5.2lEF3.1.V5i.2)
100 READ (5.1 .ENDz99)LOCK.SRM(TCOMML.FLOW.Qi)AL.AVGM!.CFACT

10 PQOATSCI) =(7601.41 - 24QA.26 * LOW + 2.99 * SPMK(T)
C -0.131 0 COMMLUl) + 564.20 G UAL -166 *AVGMI) 0 CFACT

70 FONMATC1X.A4,2Xv5(tS.2Xfl
WP1TE(6.2)LUCK.(P40ATSI),Il1.-i)___

GOTO 100
99 STOP

E-5



DATA DECK LEGEND

1. Lock

2. Potential Slip Market (Gravity Model)--1980 to 2000

3. Commercial Lockages (St. Paul District)--1980 to 2000

4. Flow Factor (Survey, Summer 1977)

5. Quality of Pools (Upstream)

6. Miles to Next Lock (Above and Below)

7. Calibration Factor (1977)
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APPENDIX F

RECREATION USE FORECASTS
(And Other Related Data)
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TABLE F-i

COUJNTIES INCLUDED IN SCORP REGIONS

ALONG THE UPPER MISSISSIPPI RIVER

Minnesota
Region 7 Region 10 Region 11

Bent on Dodge Anoka
Chisago Fillmore Carver
Isanti Freeborn Dakota
Kanabec Goodhue Hennepin
Meeker Houston Ramsey
Mille Lacs Mover Scott
Pine Olmsted Washington
Sherburne Steele
Stearns Wabasha
Wright Winona

Wisconsin
Region 3Region 14 Region 12 Region 13

Grant Crawford Buffalo Barron
Green LaCrosse Jackson Dunn
Iowa Monroe Trempealeau Pep in
LaFayette Vernon Pierce --

Richland Polk
Sauk St. Croix

Iowa
Region 1 Region 2 Region 3

Allamakee Benton Appanoose
Black Hawk Iowa Davis
Bremer Johnson Des Moines
Buchanan Jones Henry
Butler Linn Jefferson
Cedar Muscatine Keokuk
Chickasaw Scott Lee
Clayton Washington Louisa
Clinton Lucas
Delaware Mahaska
Dubuque Monroe
Fayette Van Buren
Grundy Wape 110
Howard Wayne
Jackson
Winneshiek -
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TABLE F-i (concluded)

Illinois
Region A Region lB Region 3A Region 4.

Boone Bureau Adams Bond
Carroll Fulton Brown Clinton 0
DeKalb Hancock Calhoun Madison
Jo Daviess Henderson Cass Monroe
Lee Henry Christian Randolph
Ogle Knox Greene St. Clair
Stephenson LaSalle Jersey Washington
Whiteside Marshall Logan
Winnebago McDonough Macoupin

Mercer Mason
Peoria Menard
Putnam Montgomery
Rock Island Morgan
Stark Pike
Tazewell Sangamon
Warren Schuyler
Woodford Scott

Missouri *4

lRegion 4 Region 5 Region 10 Region 11

Adair Lewis Lincoln Franklin
Clark Macon Montgomery Jefferson
Knox Marion Warren St. Charles
Schuyler Monroe St. Louis

Scotland Pike St. Louis City
Ralls
Randolph
Shelby
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TABLE F-2

RECREATION USE OF THE UPPER MISSISSIPPI RIVER

ZONE 1

Recreation Activity Use in Percent

Pool Year Days of Use | Boating Fishing Swimming Water Skiing

,:." U & L ":

SAF 1972 43,300 75 30 10 5

1973 41,200 75 30 10 5

1974 52,700 75 30 5 5

1975 78,500 60 10 5 5

1976 82,500 60 10 5 5

1977 79,800 60 10 5 5

1 1972 48,6OO 45 30 0 0

1973 58,800 45 30 0 0
1974 92,500 50 40 1 0
1975 87,500 50 40 1 0

1976 92,100 50 40 1 0

1977 88,400 50 40 1 0
2 1972 228,300 70 25 0 10

1973 267,600 70 25 0 10 1-

1974 284,700 70 25 0 10

1975 303,500 70 10 0 10

1976 318,7OO 70 10 0 10

1977 304,100 70 10 0 10

3 1972 492,200 65 35 0 30

1973 506,000 65 35 0 30
. 1974 533,800 50 40 5 30

1975 515,000 50 40 5 10

1976 530,500 60 40 5 10

1977 509,900 60 40 5 10

Totals 1972 812,400 64 30 2 11

1973 873,600 64 30 2 11 0
1974 963,700 61 29 3 11

1975 984,500 58 25 3 6

1976 1,023,800 60 25 3 6 1

1977 982,200 60 25 3 6

Percent of Total Increase 1972-1977 is 20.9

Source: U.S. Army, Corps of Engineers(RRMS)...
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TALE F-2 (continued)

Z(NE 2

Recreation Activity Use in Percent

Pool Year Days of Use r Boating Fishing Swimming Water Skiing '0

4 1972 460,400 75 30 10 35

1973 456,600 75 30 10 35

1974 540,900 75 40 15 35
1975 538,600 75 40 15 35
1976 554,600 75 25 10 20

1977 530,700 75 25 10 20

5 1972 63,000 70 45 7 11

1973 61,500 70 45 7 11

1974 174,200 70 45 5 15
1975 181,100 70 45 5 15

1976 190,400 50 10 5 25
1977 186,400 50 10 5 25

5A 1972 240,400 65 30 10 15

1973 230,200 65 30 10 15

1974 241,200 65 40 10 10

1975 244,300 65 40 10 10

1976 256,700 65 40 10 10

1977 246,700 65 40 10 10

6 1972 488,700 60 72 10 22

1973 519,800 60 72 10 22

1974 530,400 75 72 10 25
1975 544,500 75 75 10 10 41-
1976 560,500 60 20 10 20

1977 538,500 60 20 10 20

7 1972 308,800 20 65 8 15
1973 319,200 20 65 8 15
1974 311,900 70 60 10 15
1975 316,700 70 60 10 10
1976 333,000 60 20 15 20
1977 321,400 60 20 15 20

8 1972 407,500 35 66 10 15
1973 432,200 35 66 10 15

1974 429,700 40 70 10 15

1975 455,700 50 60 10 10

1976 478,700 50 25 5 10
1977 464,400 50 25 5 10

9 1972 438,600 35 67 8 15
1973 438,100 35 67 8 15
1974 438,700 55 70 8 15
1975 482,800 55 60 10 10
1976 498,200 50 20 5 5
1977 474,400 50 20 5 5

Totals 1972 2,407,400 51 54 9 18

* . 1973 2,457,600 51 54 9 18

1974 2,667,000 64 57 10 19

1975 2,763,700 66 54 10 14

4 1976 2,872,100 59 23 9 1
1977 2,762,500 59 23 9 16

Percent of Total Increase 1972-1977is 14.8

Source: (see F-4) . F-5
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TABLE F-2 (continued)

ZONE 3

Recreation Activity Use in Percent
Pool Year Days of Use Boating Fishing Swimming Water SkiinE

10 1972 354,600 45 67 7 22
1973 342,800 45 67 7 22
1974 345,500 45 65 10 20
1975 353,500 45 65 10 10
1976 371,400 45 10 10 10
1977 358,000 45 10 10 10

11 1972 335,000 15 33 11 1
1973 445,700 15 36 10 1
1974 521,000 15 36 12 1
1975 640,000 55 52 30 5
1976 642,800 30 50 2 2
1977 1,600,700 37 36 2 2

12 1972 563,600 15 33 11 1
1973 574,100 16 33 10 2
1974 712,700 16 33 10 2
1975 922,000 30 55 10 3
1976 1,392,400 30 50 2 2
1977 1,272,000 39 32 2 2

13 1972 1,112,000 15 33 11 1
1973 2,646,200 15 33 11 1
1974 2,690,300 15 33 11 1
1975 3,215,700 25 45 12 1
1976 3,025,600 30 50 2 2
1977 1,413,600 31 33 1 2

Totals 1972 2,365,200 22 42 10 6
1973 4,008,800 23 42 10 6
1974 4,269,500 23 42 11 6
1975 5,131,200 39 54 16 5
1976 5,432,200 34 40 4 4
1977 4,644,300 38 28 4 4

Percent of Total Increase 1972-1977 is 96.4.

Source: (see F-4).

* .-
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TABLE F-2 (continued)
*1

I, zoNE 4

Recreation Activity Use in Percent

Pool Year Days of Use Boating Fishing Swiming Water Skiing I

14 1972 687,200 15 33 11 1 -
1973 475,100 18 33 2 1

194 887,200 18 33 21
1975 909,200 20 35 2 1

1976 749,900 30 50 2 2

1977 2,316,400 36 39 2 3

15 1972 419,400 35 51 1 13
1973 646,500 37 52 1 14

1974 589,500 37 52 1 14
1975 798,600 45 60 2 20

' 1976 419,000 30 50 2 2
1977 2,102,700 41 31 1 4

16 1972 1,117,300 12 29 8 6
1973 2,644,000 14 39 8 6

1974 i,768,000 14 29 6 6
1975 2,043,000 30 40 10 11
1976 1,153,200 30 50 2 2
1977 2,470,300 32 37 2 4

17 1972 784,800 10 33 1 1
1973 642,500 10 38 1 2
1974 382,600 10 38 1 2
1975 617,200 15 38 2 3
1976 653,400 30 50 2 2

1977 1,159,400 30 39 2 2
18 1972 508,000 12 23 16 2

1973 868,300 15 41 17 3
1974 876,900 15 41 17 3
1975 890,700 20 42 18 3
1976 735,800 30 50 2 2
1977 1,630,900 29 40 3 2

19 1972 196,100 12 23 16 2
1973 2,707,600 14 28 18 3
1974 3,059,000 14 28 18 3

1975 3,111,000 20 30 19 4
1976 I,855,400 30 50 2 2

1977 2,623,300 31 36 4 4

Totals 1972 3,712,800 16 32 9 4
1973 7,984,000 18 38 8 5
1974 7,563,200 18 37 8 5
1975 8,369,700 25 41 9 7
1976 5,566,700 30 50 2 2

" 1977 12,303,000 33 37 2 3
Percent of Total Increase 1972-1977is 231.4.
Source: (see F-4).
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TABLE F-2 (continued)

ZO 5,.

Recreation Activity Use in Percent
Pool Year Days of Use Boating Fishing Swishing Water SkiinE

20 1972 124,4oo 1 68 1 1
1973 180,700 2 69 1 1

1974 206,400 3 69 1 1

1975 208,800 4 71 2 2

1976 145,200 30 50 2 2

1977 259,900 30 37 2 3

r 21 1972 488,l0 1 68 1 1

1973 2,069,400 5 39 1 1

1974 4,208,700 5 39 1 1
1975 4,239,600 20 50 2 2

1976 2,418,100 30 50 2 2

1977 2,177,100 33 30 3 3

22 1972 237,200 1 17 1 J

1973 237,200 1 17 1 1

1974 570,500 30 17 2 5

1975 610,500 40 20 5 10

1976 1,112,700 30 50 2 2

1977 1,528,200 28 33 6 3 0
24 1972 406,800 75 30 5 15

1973 256,400 25 30 5 1

1974 541,700 30 32 4 3
1975 454,600 30 32 4 3
1976 502,400 21 35 26 9
1977 504,019 21 35 26 9

25 1972 867,900 75 40 10 20
1973 494,800 30 30 5 1

1974 1,020,100 30 35 4 3
1975 390,100 30 35 4 3
1976 1,396,300 21 35 26 9
1977 1,400,725 21 35 26 9 A

Totals 1972 2,124,400 31 45 4 8 __

1973 3,238,500 13 37 3 1

1974 6,547,400 20 38 2 3

1975 5,903,600 25 42 3 4

1976 5,574,700 26 44 12 5

1977 5,869,944 27 34 13 5 4

Percent of Total Increase 1972-1977 is 176.3
Source: (see F-4).

F-8
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TABLE F-2 (concluded)

zoNE 6

Recreation Activity Use in Percent
Pool Year Days of Use j Boating Fishing Swimming Water SkiingW

26 1972 2,718,900 70 30 35 25
1973 1,548,900 50 35 10 2
1974I 3,121,100 33 36 4 3
1975 4,059,500 33 36 4i 3

1976 3,939,200 21 35 6 9I,1977 3,951,781 21 35 26 9
Percent of Total Increase 1972-1977 is 45.3
Source: (see F-4) .
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TABLE F-3

POPULATION PROJECTIONS FOR APPROPRIATE AGE GROUP*
BY SCORP REGIONS AND USE ZONES ALONG THE UPPER MISSISSIPPI RIVER

SCORP REGION U185 19 1995 2000

Zone 1
Minnesota 7 289,600 316,500 348,000 379,500 LL15, 00
Minnesota 11 1,827,000 1,905,700 2,003,500 2,093,300 2,161,900
Wisconsin 13 166,500 176,600 199,900 218,800 236,600

TOTAL 2,283,100 2,398,800 2,551,400 2,691,6OO 2,813,900

Zone 2
Minnesota 10 332,700 344,40 357,00 370,400 378,900

Wisconsin 4 145,400 150,800 157,000 162,800 i66,700 7
Wisconsin 12 49,700 51,500 53,700 55,800 57,300
TOTAL 527,800 546,700 567,700 589,000 602,O00

Z~one3

Iowa 1 445,400 459,100 471,400 486,900 5104,600
Wisconsin 3 161,ooo 168,000 176,800 185,600 192,300

Illinois IA 571,900 607,4 O 649,000 697,700 756,400
TOTAL 1,178,300 1,234,500 1,297,200 1,370,200 1,453,300

Zone 4
Iowa 425,100 444,900 461,L.oo 477,700 49L,700 7
Iowa 3 216,400 215,200 214,600 215,600 217,700

Illinois 1B 979,100 1,015,100 1,054,700 1,105,800 1,179,000
TOTAL 1,620,6OO 1,675,200 1,730,700 1,799,100 1,291,4OO

Zone
Missouri 4 44,900 46,500 48,000 30,000 51,OO
Missouri 5 111,800 115,300 119,000 123,100 127,400
Missouri 10 43,000 49,500 56,000 65,100 74,300
Illinois 3A 532,700 545,600 571,100 592,800 636,500

TOTAL 732,400 756,900 794,100 331,000 890,100zone 6• 4
Missouri 11 1,597,100 1,625,100 1,653,200 1,719,600 1,786,300

Illinois 4 652,200 653,400 685,600 720,400 750,300
TOTAL 2,249,300 2,278,500 2,338,800 2,440,000 2,536,600 - -

* Minnesota--6 years and over Source: Illinois--Bureau of the Budget (1977)
Wisconsin--6 years and over Iowa--Office for Planning and Programm-
Iowa--12 years and over ing (Series 1-76, No. 2)
Illinois--All age groups Minnesota--Office of the State Demographer,
Missouri--6 years and over November 1975

Missouri--Office of Administration,

November 10, 1976

Wisconsin--Department of Administration June

1975

F- 10
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TABLE F-4

POPULATION GROWTH TRENDS 0

Percent Change from 1980
State and Region 1985 1990 1995 2000

Illinois:
All Population

Region IA 6.2 13.5 22.0 32.3
Region lB 3.7 7.7 12.9 20.4.
Region 3A 2.4 7.2 11.3 19.5
Region 4 0.2 10.5 15.0

Total Change 3.1 8.2 13.9 -1.4

Minnesota:
6 Years and Over

Region 7 9.3 20.2 31.0 43.4
Region 10 3.5 7.3 11.3 13.9
Region 11 4.3 - 14.6 18.3

Total Change r. 1 20.7

Wisconsin:
6 Year and Over

Region 3 4.3 9.8 15.3 19.4
Region 4 3.7 8.0 12.0 14.6
Region 12 3.6 8.0 12.3 15.3
Region 13 6.1 20.1 31.4 42.1

- Total Change IT7 1 19.2 27.9

Iowa:
1- ears and Over

Region 1 3.1 5.8 9.3 13.3
Region 2 4.7 8.5 12.4 16.4
Region 3 -o.6 -0.8 -0.4 0.6

Total Change 3.0 5 12.0

Missouri:
6 Years and Over

. Region 4 3.6 6.9 11.4 15.6
Region 5 3.1 6.4 10.1 14.0
Region 10 15.1 30.2 51.4 72.8
Region 11 1.8 3.5 7.7 11.8

Total Change 2.2 9.0 13.5

F-11
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TABLE F-5

PER CAPITA PARTICIPATION RATES BY SCORP REGIONS
ALONG TH UPPER MISSISSIPPI RIVER

(Figures in Parenthesis Reflect A Base Year Rate: 1970 100)

Minnesota
Activity Region 7 Region 10 Region 11

Boating (excluding 8.13 (9.03) 7.72 (8.58) 9.37 10.41)
canoeing, sailing)

Fishing, warn cold 8.08 '8.33) 6.11 k6.30) 8.48 (8.74)
water

Swimming 20.11 (22.34) 23.93 ',26.59) 26.39 -29.32)
Water Skiing 2.15 (2.69) 2.57 (3.21) 2.35 (2.94)
Canoeing 0.82 (1.02) o.61 10.76) 0.86 (i.o8)

Source: Minnesota Outdoor Recreation Plan--1968 based Dn 1966-1967 lata.

Wisconsin
Activity Region j3 -egion Region 12 Region 13

Boating (excluding 4.12 4.12 4.12 4.12
canoeing, sailing)

Fishing, fresh water 6.51 6.51 6.51 6.51
(warm/cold)

Swimming 14.58 14.58 14.58 14.58
Water Skiing i.23 1.23 1.23 1.23
Canoeing 0.38 0.38 0.38 0.38 . -.

Source: "Opportunities in the Leisure Industry," Vol. 2, Statistical
Summary 1970; Rates used were for the North Central Region of the J.S.

Iowa
Activity eion1 Region 2 eio 3

Boating powerboating, 4.96 (4.13) 4.90 (4.o8) 4.83 4.02)
water skiing, and
other boating)

Fishing 8.09 (7.35) 7.25 (6.59) 9.13 .30)
Swimming, other 2.45 (2.04) 4.01 (3.34) 3.56 (2.97)
(pools excluded)

Water Skiing (1970 L/R 1.23 (same) 1.23 (same) 1.23 (same)
N. Central Region rate)

Canoeing, Kayak 1.I0 (0.81) 0.65 (0.48) 0.61 '0.45)

Source: Statewide Summary Tables, SCORP 1975.

F- 12
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TABLE F-5 (concluded)

Illinois
Aciiy Region LA Region 13 Region 3A 7.qsion -

3oating '>10 hr 4.86 (4.05) 3.25 (2,71) 2.51 (20) 57- .4.2)
or less, greater
than 1.0 hp)

Fishing 'rate 5.96 ,same) 5.91. 'same) 5.94 'same) 5.5 ame)
from 1970 state
Dlan)

Swmig(beach 5.35 4.L6) 3.80 (3.17) 3.25 '.1 > .4
swimming other
than ,9 Lake Mich.
no pool use)

dater Skiing 0.4~4 "same) D.LL3 'same) 0 .44 'same) 2> sarne"
(rate from 1970
State plan) '.5 .4 .- '.-Canoeing, rivers 2.05 '1.52) 1.02 (07) 12 .5 .7 '.5
and streams,
lakes and Dondsj;

Source-. 1976 Ill.inois SCCRP iraft, June 1977.

Missouri

*U L-iit egion 4Region 5 Region 10 ?.tgicn I

Boating 3.86 (3.45) 5.06 4.52) 3.62 (,3.23) 2 I
Fishing 15.04 114.6o) 1.9 (.6) 50 4.92) 5.05 4;

cold/warm)
Swimming, lake 6.92 (6.18) 8.44 (7.54) 2.99 (2.67) d. 16 -.711

pool exc:luded
'dater Skiing 2.10 (1.74) 0.9?2 (0.76) 1.05 (0.87) 0.58 0.46)
Canoeing, 3.31 (2.74) 2.73 (2.26) 0.43 (0.36) 0.50' :.56)

floating

Source: 1973 Missouri $CORP Demand Update.

F- 13
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TABLE F-6 0

-*, .. FORECAST OF PARTICIPATION RATES BY SCORP REGION .

AND USE ZONE ALONG THE UPPER MISSISSIPPI RIVER

X ZONE 1

Per Capita Participation Rate

Activity 11980 1915 1990 1995 2000

Minnesota 7:

Boating 12.64 14.90 17.16 19.41 21.67
Fishing 9.16 9.58 10.00 10.41 10.83
Swimming 31.28 36.86 42.45 48.03 53.62
Water Skiing 4.57 5.78 6.99 8.20 9.42
Canoeing 1.73 2.19 2.65 3.11 3.57

Minnesota 11:
Boating 14.57 17.18 19.78 22.38 24.98
Fishing 9.61 10.05 10.49 10.92 11.36
Swimming 41.05 48.38 55.71 63.04 70.37
Water Skiing 5.00 6.32 7.64 8.97 10.29
Canoeing 1.84 2.32 2.81 3.29 3.78

Wisconsin 13:
Boating 5.77 6.80 7.83 8.86 9.89
Fishing 7.16 7.49 7.81 8.14 8.46
Swimming 20.41 24.06 27.70 31.35 34.99
Water Skiing 2.09 2.64 3.20 3.75 4.30
Canoeing 0.65 0.82 0.99 1.16 1.33 0

F-14
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TABLE F-6 (continued)

ZONE 2

Per capita Participation Rate

Activity I198'185 90 2000

Minnesota 10-
Boating 12.01 14.16 16.30 18.45 20.59
Fishing 6.93 7.24 7.56 7.88 8.19
Swimming 37.23 43.87 50.52 57.17 63.82
Water Skiing 5.46 6.90 8.35 9.79 11.240
Canoeing 1.29 1.63 1.98 2.32 2.66

Wisconsin 4:
Boating 5.77 6.80 7.83 8.86 9.89

Fishing 7.16 7.49 7.81 8.14 8.46
Swiming 20.41 24.06 27.70 31.35 34.99 "
Water Skiing 2.09 2.64 3.20 3.75 4.30
Canoeing 0.65 0.82 0.99 1.16 1.33

Wisconsin 12:
Boating 5.77 6.80 7.83 8.86 9.89
Fishing 7.16 7.49 7.81 8.14 8.46
Swiming 20.41 24.06 27.70 31-35 34.99
Water Skiing 2.09 2.64 3.20 3.75 4.30
Canoeing o.65 0.82 0.99 1.16 1.33

F-15
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L TABLE F-6 (continued)

ZONE 3

Per Capita Participation Rate
Activity 11980 1985 122-0 199 200

Iowa 1:
" Boating 5.78 6.81 7.85 8.88 9.91 - -

Fishing 8.08 8.45 8.82 9.19 9.56
Swimming 2.86 3.37 3.88 4.39 4.90
Water Skiing 2.09 2.64 3.20 3.75 4.30
Canoeing 1.38 1.74 2.11 2.47 2.84

Wisconsin 3:
Boating 5.77 6.80 7.83 8.86 9.89
Fishing 7.16 7.49 7.81 8.14 8.46
Swimming 20.41 24.06 27.70 31.35 34.99

Water Skiing 2.09 2.64 3.20 3.75 4.30
Canoeing 0.65 0.82 0.99 1.16 1.33

Illinois IA:
Boating 5.67 6.68 7.70 8.71 9.72
Fishing 6.56 6.85 7.15 7.45 7.75
Swimming 6.24 7.36 8.47 9.59 10.70
Water Skiing 0.75 0.95 1.14 1.34 1.54
Canoeing 2.58 3.27 3.95 4.64 5.32

F- 16
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TABLE F-6 (continued)

ZODNE 4

Per Capita Participation Rate0

Activity r-1980 19b5 12990 1995 2000

Iowa 2:
Boating 5.71 6.73 7.75 8.77 9.79
Fishing 7.25 7.58 7.91 8.24 8.57
Swimming 4.68 5.51 6.35 7.18 8.02 '

Water Skiing 2.09 2.64 3.20 3.75 4.30
Canoeing o.82 1.03 1.25 1.46 1.68

Iowa 3:
Boating 5.63 6.63 7.64 8.64 9.65
Fishing 9.13 9.54 9.96 10.38 10.79 '

Swimming 4.16 4.90 5.64 6.39 7.13
Water Skiing 2.09 2.64 3.20 3.75 4.30
Canoeing 0.76 0.97 1.17 1.37 1.58

Illinois 1B:
Boating 3.79 4.47 5.15 5.83 6.50
Fishing 6.50 6.80 7.09 7.39 7.68
Swimming 4.44 5.23 6.02 6.82 7.61
Water Skiing 0.73 0.92 1.12 1.31 1.50
Canoeing 1.28 1.61 1.95 2.29 2.62

F-17
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TABLE F-6 (continued)

-ON 5

Per Capita Participation Rate

Activity j122-0 19835 1990 1995 20

Missouri 4:
Boating 4.83 5.69 6.56 7.4+2 8.28
Fishing 16.o6 16.79 17.52 18.25 18.98
Swimming 8.65 10.20 11.74 13.29 114.83
Water Skiing 2.96 3.74 4.52 5.33- 6.09
Canoeing 4.66 5.89 7.12 8.36 9.59

Missouri 5:
Boating 6.33 7.146 8.59 9.72 io.85
Fishing 12.28 12.83 13.39 13.95 14.51
Swimming 10.56 12.144 14.33 16.21 18.10

*Water Skiing 1.29 1.63 1.98 2.32 2.66
Canoeing 3.84 4.86 5.88 6.89 7.91

Missouri 10:
Boating 4.52 5.33 6.14 6.94 7.75
Fishing 5.41 5.66 5.90 6.15 6.40
Swimming 3.74 4.141 5.07 5.74 6.41
Water Skiing 1.48 1.87 2.26 2.65 3.0o4
Canoeing 0.61 0.77 0.94 1.10 1.26 V

Illinois 3A:.
Boating 2.93 3.45 3.97 4.49 5.01
Fishing 6.53 6.83 7.13 7.42 7.72
Swimming 3.79 4.47 5.15 5.83 6.50
Water Skiing 0.75 0.95 1.14 1.34 1.54
Canoeing 1.78 2.26 2.73 3.20 3.68
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TABLE F-6 (concluded)

zoNE 6

Per Capita Participation Rate

Activity 1980 1985 190299 2000

Missouri 11:
Boating 2.65 3.12 3.59 4.o6 4.54
Fishing 5.39 5.64 5.88 6.12 6.37
Swimming 5.19 6.12 7.05 7.98 8.90

Water Skiing 0.82 1.03 1.25 1.46 1.68

Canoeing 1.12 1.42 1.72 2.01 2.31

Illinois 4-
Boating 6.75 7.95 9.1.6 10.36 11.57
Fishing 6.44 6.73 7.02 7.31 7.60
Swimming 6.36 7.49 8.63 9.76 10.90
Water Skiing 0.73 0.92 1.12 1.31 1.50

KCanoeing 0.94 1.18 1.43 1.68 1.92

7-19
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TABLE F-7

FORECAST OF RECREATION DAYS BY 3CORP REGION
AND USE ZONE ALONG- THE UPPER MIISSISSIPPI RI'ER

ZON~E I

Recreation 2ays
Activity 19d" 1990 99 2000

Minnesota 7:
Boating 3,660,500 4,715,800 5,971,700 7,366,100 9,001,700
Fishing 2,652,700 3,032,100 3,480,000 3,950,600 4,498,800
Swimming 9,358,700 11,666,200 14,772,600 18,227,400 22,273,700
Water Skiing 1,323,500 1,829,400 2,432,500 3,111,900 3,913,100
Canoeing 501,000 693,100 922,200 1,180,200 1,483,000

Minnesota 11:
Boating 26,619,400 32,739,900 39,629,200 46,848,100 54,004,300
Fishing 17,557,500 19,152,300 21,016,700 22,858,800 24,559,20
Swimming 74,998,400 921780111,615,000 131,961,6001213,0

'dater Skiing ?,135,000 12,344,000 15,306,700 18,776~,900 22,246,000
Canoeing 3,361,700o 4,421,200 5,629,800 6,887,000 8,172,000

Wiscon~sin 13:
Boating 960,700 1,200,900 1,565,200 1,938,600 2,340,000

Fising 1,192,100 1,322,700 1,561,200 1,781,-00 ,0,0
Swimming 3,398,300 4,249,000 5,537,200 6,859,400 8,278,600
Water Skiing 348,000 466,200 639,700 820,500 1,017,400
Canoeing 108,200 144,800 197,900 253,800 314,700

Zone 1 Totals:
Boating 31,240,600 38,656,600 47,166,100 56,152,800 65,346,'00
Fishing 21,402,300 23,507,100 26,057,900 28,590,400 31,059,600
Sw'mming 87,455,400 108,113,000 131,924,80 157,048,400 182,85,00
'Water Skiing 10,806,500 14,339,600 18,378,900 22,709,300 27,176,500
Canoeing 3,970,900 5,259,100 6,749,900 8,321,000 9,9b9,700
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TABLE F-7 (continued)

ZONE 2

Recreation Days
Actiity L90 1905 19 1995 2000 .

Minnesota 10:
3oating 3,995,700 4,876,700 5,819,100 6,833,900 7,3OI,600
Fishing 2,305,600 2,493,500 2,69E,900 2,918,800 3,103,200
Swimming 2 23864oo 1.5,108,800 28,035,600 21,1.83,200 24,le8l,400
'dater Skiing 1,816,500 2,376,400 2,981,000 3,626,200 4,258,800
anoeing 429,200 561,4,00 706,900 859,300 1,"07,900

Wisconsin 4:
Boating 839,000 1,025,400 1,229,300 1,42, 4W00 1,648,700Fishing 1,041,100 1,129,500 1,226,200 1,325,200 1,410,300

Swimming 2,967,600 3,628,200 4,348,900 5,103,800 5,832,800
Water Skiing 303,900 398,100 502,400 610,500 716,800
Canoeing 94,500 123,700 155,400 188,300 221,700

Wisconsin 12:
Boating 286,800 350,200 420,500 494,400 566,700
Fishing 355,900 385,700 419,400 454,200 484,800
Swimming 1,014,400 1,239,100 1,749,300 2,004,900
'.ater Skiing 103,900 136,00o 171,800 209,200 246,400
.anoeing 32,300 42,200 53,200 64,700 76,200

Zone 2 Totals:
Boatirng 5,121,500 6,252,300 7,468,900 8,770,700 10,017,000
Fishing 3,702,600 4,008,700 4,344,500 4,698,200 4,998,300
Swimming 16,368,400 19,976,10023,872,000 28,036,300 32,019,100
Water Skiing 2,224,300 2,910,500 3,655,200 4,445,900 5,222,000

j anoeing 556,000 727,300 915,500 1,112,800 1,305,800

_0_
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TABLE F-7 (continued)

ZORNE 3

Recreation Days
Activity f 96i 90 1995 f

Iowa 2.:
Boating 2,574,400 3,126,500 3,700,500 4,323,700 5,3o0,600
Fishing 3,598,800 3,879,400 4,157,700 4,1+74,600 4,3124,000
Swiming 1,273,800 1,547,200 1,329,000 2,1.37,500 2,472,500
Water Skiing 930,900 1,2200 1,508,500 1,290 216,0
Canoeing 614,700 798,800 994,700 1,202,600 1,433,100

Wisconsin 3:
Boating 929,000 1,142,400 1,384,300 1,644,400 1,?o1,800
Fishing 1,152,800 1,258,300 1,380,800 1,51.0,800 1,626,900
Swimming 3,286,000 4,042,2.00 4,897,400 5,818,600 6,728,600
Water Skiing 336,500 443,500 565,800 696,000 326,900
Canoeing 104,600 137,800 175,000 215,300 255,80C

Illinois IA:
Boating 3,242,700 4,057,400 4,997,300 6,077,000 7,352,200
Fishing 3,751,700 4,160,700 4,640,400 5,197,900 5,862,100
Swimming 3,568,700 L,470,500 5,497,000 6,690,900 8 093,500
Water Skiing 428,900 577,000 739,900 934,900 1,164,,900

OLCanoeing 1,475500 ,986,200 2,563600 3,237,300 4,024,000

Zone 3 Totals:
Boating 6,7'46,100 8,326,300 10,082,100 12,045,100 14,254,600
Fishing 8,503,300 9,298,400 2.0,1.78,900 2.1,2.83,300 2.2,32.3,000
Swimig 8,128,500 10,059,800 12,223,400 14,647,000 17,294,600

'Water Skiing 1,696,300 2,232,500 2,82.4,200 9,456,800 4,161,600
Canoeing 2,194,800 2,922,800 3,733,300 4,655,200 5,72.2,?00

J.1
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TABLE F-7 (continued)

ZONE 4

Recreation DayO
Activity 91950 1 9 5 20C01990..

Iowa 2:
Boating 2,427,300 2,994,200 3,575,800 4,i39,400 4,ic,10O
Fishing 3,082,000 3,372,300 3,649,700 3,936,200 4,239,600
Swimming 1,989,500 2,451,400 2,929,900 3,429,900 3,967,500
Water Skiing 888,500 1,174,500 1,476,500 1,791,400 2,127,200
Canoeing 348,600 458,200 576,500 697,400 831,10

Iowa 3:
Boating 1,218,300 1,426,8OO 1,639,500 i,862,800 2,100,00
Fishing 1,975,700 2,053,000 2,137,400 2,237,900 2, ,3,o
Swimming 900,200 1,054,500 1,210,300 1,377,700 1,552,200
Water Skiing 452,300 568,100 686,700 808,500 936,100
Canoeing 164,500 208,700 251,100 295,400 34,4,000

Illinois 1B:
Boating 3,710,800 4,537,500 5,431,700 6,446,800 7,663,500
Fishing 6,364,200 6,902,700 7,477,8OO 8,171,o0 9,354,700
Swimming 4,347,200 5,309,000 6,349,300 7,541,6OO 8,972,200
Water Skiing 714,700 933,900 1,181,300 1,448,600 1,768,500
Canoeing 1,253,200 1,63,300 2,056,700 2,532,300 .,'E9,30C

Zone 4 Totals:
3oating 7,356,400 8,958,500 10,647,OOO 12,499,0OO 14,607,4oo
Fishing 11,121,900 12,328,000 13,264,9OO 14,346,ooo 15,643,300
Swimming 7,236,900 8,814,900 10,489,500 12,349,200 14,41,900
Water Skiing 2,055,500 2,676,500 3,344,5OO 4,o48,500 4,831,8OO
Canoeing 1,766,300 2,301,200 2,884,600 3,525,100 4,264,130 " -,

F- 23
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TABLE F-7 (continued)

ZONE 5

kctivity Recreation Days

12-20 196 1990 2.
Missouri 4:

Boating 216,9OO 264,600 314,900 371,000 429,700
Fishing 721,100 780,700 841,OOO 912,500 985,100
Swimming 388,400 474,300 563,500 664,500 769,700
'Water Skiing 132,900 173,900 217,000 265,500 316,l0
Canoeing 209,200 273,900 341,8oo 418,0oo 497,700

Missouri 5:
Boating 707,700 860,1OO 1,022,200 1,196,500 1,382,300
Fishing 1,372,900 1,479,300 1,593,400 1,717,200 1,848,600
Swimming i,180,600 1,434,300 1,705,300 1,995,500 2,305,900
Water Skiing 144,200 187,900 235,600 285,600 338,900
Canoeing 429,300 560,400 699,700 848,200 1,007,700 --4

Missouri 10:
Boating 194,4oo 263,800 343,800 451,800 575,800
.ishing 232,600 280,200 330,400 400,4OO 475,500
Swimming 160,800 218,300 283,900 373,700 476,300
'Water Skiing 63,600 92,600 126,600 172,500 225,900
•anoeing 26,200 38,100 52,600 71,600 93,600

Illinois 3.k:
Boating 1,560,800 1,882,300 2,267,300 2,661,700 3,188,900
Fishing 3,478,500 3,726,400 4,071,900 4,398,600 4,913,800
Swimming 2,018,900 2,438,800 2,941,200 3,456,000 4,137,200
'Water Skiing 399,500 518,300 651,100 794,400 980,200 "
-anoeing 948,200 1,233,100 1,559,100 1,897,000 2,342,300

Zone 5 Totals:
3oating 2,679,800 3,270,800 3,948,200 4,681,000 5,576,700
Fishing 5,805,100 6,266,600 6,836,700 7,428,700 3,223,000
Swimming 3,748,700 4,565,700 5,493,900 6,489,700 7,689,100
ater Skiing 740,200 972,700 1,230,300 1,518,000 1,861,100
Canoeing 1,612,900 2,105,500 2,653,200 3,234,800 3,941,300

Q -0
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TABLE F-7 (concluded)

ZONE6

Recreation Days

Activity 49_ M ___9_1 1990 1995 2000

Missouri 11:
Fishing 8,6o8,400 9,165,600 9,720,800 10,523,9W0 11,378,700

Swimming 8,288,900 9,945,600 11,655,100 13,722,400 15,398,100
"' Water S-kiing 1,309,600 1,673,900 2,o66,500 ,1,0 ,0,0

Canoeing 1,788,800 2,307,600 2,843,500 3,456,400 4,126,400

Illinois 4:
Boating 4,402,400 5,194,500 6,280,100 7,463,300 8,681,300

Fishing 4,200,200 4,397,400 4,812,900 5,266,100 5,702,300

Swimming 4,148,000 4,894,000 5,916,700 7,031,100 3,178,300

Water Skiing 476,100 601,100 767,900 943,700 1,125,400 *

Canoeing 613,100 771,000 980,400 1,210,300 1,440,600

Zone 6 Totals:
Boating 8,634,700 10,264,800 12,215,100 14,444,9oo 6,790, 0.
Fishing 12,808,600 13,563,000 14,533,700 15,790,000 17,381,300
Swimming 12,436,900 14,839,600 17,571,800 20,753,500 24,)76,C0

Water Skiing 1,785,700 2,275,000 2,834,400 3,454,300 4,126,40
Canoeing 2,401,900 3,078,600 3,823,900 4,666,700 5,567,0C .-
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APPENDIX G

SIMILAR PROJECT AN'ALYSIS OF RECREATION

USE ON UPPER MISSISSIPPI RIVER
(Program and Outputs)
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METHODOLOGY

MRI modified the Corps similar "project concept," utiliz-

ing per capita use rates from the GREAT Recreation Demand Analysis,

0 June 1976. First the per capita use rates for the 13 pools under the

Li jurisdiction of the St. Paul District were analyzed and classified

into three types of pools (urban river pools, rural river pools and S
lakes). The basis for this classification was primarily the resources

in the pool and the type of per capita use rates generated at the 13

I. pools. Further classification would have resulted in little distinc-

tion between the classes because the per capita use rates varied
- little. Four pools were classified as urban river pools (including the -

Upper and Lower St. Anthony Falls, Pool 1 and Pool 2). Seven pools
-[. were classified as rural river pools (pools 3, 5, 5A, 6, 7, 8 and 10).

The lake classification included two pools, 4 and 9 (see Table G-l).

These rates were assumed to be characteristic of all pools

along the Upper Mississippi River. After discussion with the St. Paul

District, it was concluded that pools 11 through 26 would all fall -

.into the rural river classification. Thus, the appropriate per capita

rates were utilized for these pools.

Using the same primary market area already identified in "

* another part of this report and the distance matrix (distance between

origin and destination areas) from the gravity model, the population

for the three zones for 5 forecast years and each of the 28 pools were

calculated by computer techniques (see the following computer program).

The next step was to apply the appropriate activity per capita use

rates to each of the population zones for the 5 forecast years to

estimate total recration activity in the seven activities for the 28
pools.

An internal computer subroutine provided for growth in the

activity participation rates for each of the forecast years. These 0

growth datc were taken directly from MRI's COIIPATRAX recreation par-

ticipation allocation model. The total activity days are each pool

were then converted to the number of visitor-days, using conversion

factors developed from the GREAT I data. Another computer calculation

p provided an estimate of visitation from beyond the 75 mile zone. This S
factor was developed from the GREAT demand study. A final calculation

aggregated the visitation data into the 28 pools for the 5 forecast

years.

'4G-
G-2
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The computer program, various summary tables, coefficients
and final outputs are located on the pages that follow.
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TABLE G-1

CLASSIFICATION OF UPPER MISSISSIPPI RIVER POOLS0

FOR SIMILAR PROJE(.r ANALYSIS

Pool.2J Output

Pool Class Number0

USAF 1 1
LSAF 1 2

1 1 3
2 1 4
3 3 5
4 2 6
5 3 7
5A 3 8
6 3 9
7 3 10
8 3 11

9 2 12
10 3 13
11 3 14
12 3 15 4
13 3 16
14 3 17
15 3 18
16 3 19
17 3 20
18 3 21

19 3 22
20 3 23
21 3 24
22 3 25
24 3 26
25 3 27
26 3 28

a/ Pool Class Code

River, Urban 1
Lake 2

* .River, Rural 3

G- 4
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COMPUTERIZED SIMILAR PROJECTS PROGRAM
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60 CLINTON 1'4 9.Q 4,'.3 4.'.. 3 .

G* -

" ;.-: .-,---- '- - " '_



A?' IFLAWAI~f I. .0,.32' Y I12
6.A UFS 141INF% 143 4,.A 44.-1 4~. 44.9 ,*
644 D1U)IIF IV 904 1 1u. 14 1 A I3? 33*-

6,FA TIF ?7- p -- -, ?" -I

AA IA3 HF. N.? 36*f 7. 364

#I0 HOW ARD 1) 19 P .3 1I 11.4 1

h49 JIA CK45 SON 1 P1.0 pp 7~ P40 PS.* 7%3-

71 JOHINSON 1'q #1(.7 R4.7 ssa.. 92. p~

y?,P JONE%' Iv.- ---- - 4.........-..- p I-
3

r-I- -- p tvA--- --pp.3-
7 3 KFOKU.LK 7- 31 3.3.7 13. 1.5 9
74 1FF 1 u9 q3.7 39. 9. 19.4

76 L11119 1'4 11. ]1.? 1 1.4 11.5 11.6
I 7 mISC AT INF - 41.P 4.5r 47.9 1.~5
1#4 SCOT IT lo 1443'.Q - - - .---t -- ?. ----- 31-- -

P) VAN MISISFN 1., 7.7 7.4 7. 3 7.1 7.n
540 WAPVLL() 194 17.Q 36615.7 ."9.1 14.Ml.
543 WACHINGTON 31J --- 140 15* 3.*- .-- ~.
42 WINNES4IF4 39 P~s n0. 20 ?o0.I9

43 ANA el 7fl51.3 ?7. sS. 13. 3 (;I o 01,.9
444 sAFTow - P1 - -- 3.4- ---- 14,2 .-.-. A)-. .*..
549 CARIVERl 1? 34.4 394(1.1 43.54 46.9

846 CH194655 ? ?.3.9 ?A. 1 14.n 19.44.
Of? I)AOT A 21 IR4.1 - ---- p44. 3-.--.3.---74.-----93-
AM5 [SnnGF 2? 13.? 3 3.4 13.6 33.6 1 3.4
M49 F ILt Mow 2? ;,1. 1 P0.9 70.7 20.2 1 9.c
90 STOOnH(#F-- -2 F - -4v_-____. -fr

91 HENNEPIN 2? 9543.4 1005.? In3. 109. 101i.
9? HOOSTON e' y5. 351.4 354.5 19. 19.

93 3qA"TI 2? --- Pit? -- - Pg-. . --- - - -P&----- -3. - .-IT
4

.-.
44 IF SUESIR ?r 77.q 73.4 74.4 P4 .9 ?91.1
95 MC 1103) 2 r 31.4 34.1 10;. A 39.5 47.1
96 0MEEN3 - - -- 2? - 49.~ ~ 9-4 -1.4
91 M0k#FH 21 44.1 44.9 4%4.0 44.5 43.3
49 OnLSTED 27 97.54 309s.9 114.1 121.5 327.4
9q4 RAWSIy p?. .4

5 4
9j a;,-94

100 HICF 4?1 44. 46.4 47.6, 49.0 50.7
101 Sr011 ?1 39.1 43.0 47.54 S7.5 S6.4
I--l7--S44W-NURNF -- 21- ---- PQ-26~ .--4S-----------34 .4 -. ---- 49-4- ---- 443--
10 3 S!.4LFY P7 1 6. 1 16.3 16.4 16.5 16.1
104 ST~FLF 2r 7q.0 30.3 31.7 31.54 M.9

- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 . 04R454&----P----4433?3. -- 4AL49 f-A -4---
106 WASHING5TO3N 21 10.3.7 113.4 1254.1 142.1 154.4
3531 WINONA '71 4A.5445. 44.9 44.6 17f. I
Iw8- WIl I - - ?I--- -- 63, ~.A ---- .- A.rl- ------ 4.3 - 14-
109 AnAIR ?4 26.1 PA .9 3 0.0) 32.? 34 . r
110 Al 1OIA IN ?y ?,Q PA.? o P6 .5 A2?.1I
litI H53flNF -24 - .-. s, -tAQ-,Q -

112 CALLAWSAY 29 P"4.4 7Q.9 31.4 33.0 34.?
333 CLARK e 7.54 i.. 7.4 7.P 7.n

I115 GASCONAOE 29 33.6 34. 3).? 36.9 35A.3
116 JFFERSON i'9 134.9 396. 35. 0 704.3 ?37.3
31 K NS3A 24 .-- %,-p-- A4. . .- -4- .- 4
1354 IFellS 29 10.4 30.0 9.? 9.4 9.0
39 LINCOLN 49 2 24.0 ?ft.4 ?9.4 3.40

32 1,0 04AC*------ -P 29 - 1.-----A4-- 3-
4
-- ---- 44-4 IA.?

121 "A4451N 29 1. 77.. P7.4 37.7 ??.3
122 MONFOOV P4 30.,; 13. 3.0 3253.?

103 MONTGOMNERY . . . Ig.A 1403.~ o.,3.
124 PIKE4 ?4 1m23. 3. 5.5 (I ~
129 PALLS io9 1~. 35.13.'3.4 3*
326 4ANI5O1PH ~"a P9.A 77.? 1?.3 .14. 7

G- 12

IMP~



or4 n i Er NN 4 M M M *U 
rE M

Oat£m G' ztA .0 -V 4. 1- -. e NE M.f f

.a -q tr a~ *r NE l fM r' 4 a C a.. L

~J~ P~~ -on .0 ci 4 ft rCf~C M P .

. . .. .. m L cM f - N m 44 c PI ODZN

41i

a,-- L
'C~ ~ .-- 4 C -. 4- c

Nt Nl N...0 .0 top o oo i *0 wu 0in

M A=Iim m v IwIm

3.- 13
q2 lUid1



.

*%. *4 N .. .tC' tSC ? f .. t 4 C 4*

* .•..- . r.N

-}d - t N N . N N

*Si A 0 .}l A

- N &A- C CC C .. P A ,one- . '... t t ? N T A

N ..... . d-.*e *- e t c r ?-A I'

- N -4, AN, 9 "N

CCA'A CCCC A'~ C CCC ~ CSC ~ At-(

- - - - - - - -- - - - - - - - - - - - - -NN

rS A t A C C Js f C dS N *-.•o -
S L,@~A~.C44""SAe * C~t N ' -

-- - - - - - - - d - - - - - - - - - -

-. ,. . , A . , A ' d G - C O C C * S N C - ,5 0 ,4.' C A-N *



-)- - ....

I,-

,.° .4

•~ - .i.

.... . ... " .... i.. -c 4-

CCC... . N...--...... . ... .... .NZNAi

- N 44.4 4-N--o,

C-.CC- NC QN.. .. ,

CZ4CCC CC~tC .C4.C4 .@ A...G'4N

*CG-15O - ~ d f~~t -

-- -N A J"-

r- - .S :' - - C N " : :
- 

. . . - - C". ."" , " , 0 " .5'4 C "C - " '

) • . • . . - ._ . . • , . •3* N ~ 4 t r C t * - r s

. %.- N A "-,-.CoO C

N 0t.,t.-A, 400 d"N.t""



ow mNt m A~ .44 .'

Mr
4 

4 4 4m 94 M ~ * 4 mM 4

m 4p zV, L C m44 M 0.-

-r~O P. 0 N x 40dc 0 mC m ~ 'N CM NN at

C .NMMN .. 01N MN~fN M

-a N U4y C 44 FOU N N= I Ct U & N~ . a N! en

fv rM en' -S M M NM 00 1 .. en9 In1 fn

c~N M M 999 , c N NM ( -C .- fN NII. .

Cm fm N A
.- N M9N -. rN.- .- N~N fu9..: tQ

1t. M4j U' C0

N~~ aC C M~ a,. N ,d F A

0,( C 'tC. 01 04 PL 4 a . m

C N N'- -M-

MC .c o' c~ w 4, w
m xC *NCN-M't,M .-. e .C-~.P 4, M Lr M ' 4

z z NN .4N.0 m9. MN .-r - T .N CC cf

WC

~~~~4.N - -rNt r

4 c c CN'. P.(-COCM+CNCji4 C

Lr~. -W-

N~ ~ ~ ~- m c km-4'

aC W zC,- C mr -

4 4rL

tr ~ ~ ~ ~ G M6LP-N

T . % X N - - - -0



ALLOCATED POPULATION BY POOL, ZONE AND YEAR

ZONE MILES

1 0-25
2 26-50
3 51-75

YEAR

1 1980
2 1985
3 1990
4 1995
5 2000
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RECREATION ACTIVITY BASE PARTICIPATION RATES

19750

Water Sight-

River, Urban Picnic Camp Swim Skiing Boating seeing Fishing -

Zone

1 0.008 0.005 0.001 0.007 0.058 0.003 0.016

11I 0.004 0.001 0.001 0.002 0.030 0.051 0.012

Lake

Zone 2

1 0.897 1.008 1.266 2.833 7.193 1.663 4.525

1I 0.060 0.245 0.114 0.130 0.192 0.077 0.323

111 0.024 0.026 0.028 0.008 0.141 0.035 0.125

River,. Aural

Zone

1 0.200 0.189 0.166 0.298 1.109 0.413 1.079

1I 0.047 0.060 0.044 0.094 0.271 0.097 0.303

111 0.027 0.022 0.024 0.032 0.107 0.046 0.127

Source: GREAT Recreation Demand Analysis (June 1976).
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BY ACTIVITIES BY YEAR
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ACTIVITY GROWTH RATES

Recreation Years

-Activity 1980 1985 1990 1995 2000

Picnicking 1.00 1.15 1.30 1.45 1.60

Camping 1.00 1.30 1.60 1.90 2.20

Swimming 1.00 1.25 1.50 1.75 2.00

Water Skiing 1.00 1.45 1.90 2.35 2.80

Boating 1.00 1.25 1.50 1.75 2.00.

Sightseeing 1.00 1.20 1.40 1.60 1.80

Fishing 1.00 1.05 1.10 1.15 1.20

source: MRI COMPATRAX recreation participation/allocation model.
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7% 7 N :w 0

CONVERSION TO VISITOR DAYS

Conversion Factor
* (Actual Days to Visitor Days)

River, Urban 0.963

Lake 0.494

River, Rural 0.58 1
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EXPANSION OF VISITOR DAYS FOR PERSONS COMING

FROM BEYOND 75 MILES

Expansion Factor

(Factor Times Visitor Days)

River, Urban 1.166

Lake 1.360

River, Rural 1.322

41 G- 43
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TOTAL VISITATION TO CORPS PROJECTS

BY POOL, BY YEAR

14
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